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ON THE 

VARIOUS FORMS OF PARALYSIS. 

CHAPTER I. 

ON THE MINUTE STRUCTURE OF THE NERVOUS CENTRES. 

If it be permissible to write on a symptom whicb is common 
to many forms of disease, surely the disunion of the link which 
associates the conscious mind with the external world, or which 
transmits the power to execute the actions directed by the 
internal will, is of sufficient importance to claim an interest 
commensurate with these obscure and complex processes of 
organic life. 

It is not my intention to enter into any historical account 
of the successive steps which have been made in the progress 
of the physiology and pathology of the nervous system ; but it 
would be unseemly to forget the homage which is due to two 
great men who conceived the plan and laid the foundation of 
those sciences. 

Up to the end of the first decade of the present century, it 
was universally believed that every individual nerve, to what- 
ever part of the body it might be distributed, proceeded from 
the brain as from a common centre, of which all parts were 
supposed to possess the same complex properties, and to endow 
the nerves with the same attributes. 

To Sir Charles Bell is due the honour of having first demon- 
strated the fact that there are nerves of sensation distinct from 
nerves of motion, and that each set has a special origin in or 
connexion with the brain and spinal cord. He underrated, 
however, the important function of this latter part of the 
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nervous centre, and regarded it simply as a main channel to 
convey the nervous currents to and from the brain ; the con- 
ductors of sensation passing, as he thought, through the pos- 
terior and lateral colimms — ^the conductors of volition through 
the anterior columns of the cord ; and it was impossible, 
without the experiments which have since been made, that he 
could arrive at a correct notion on these important points.* 

But his theory immediately suggested the obvious means 
of tracing back to particular parts of the brain the causes of 
paralysis, and of many nervous diseases. It did not, however, 
account for those strange and mysterious sympathies by virtue 
.of which the different parts of the body are maintained in a 
state of mutual dependence, and by means of which a disturbed 
condition of one organ produces impressions on the other, and, 
it may be, distant parts of the system. What, for instance, 
but this kind of affinity can occasion the contracted brow in 
severe headache, the dilated nostrils in painful affections of 
the chest, or the raised upper lip, stretched over the gums, 
in great suffering of the abdomen P These and other far 
more important phenomena were interpreted by the thought- 
ful experiments of Dr. Marshall HaU, who first taught us that 
they are dependent on diffiision of excitement, not by the nerve 
primarily affected, which acts only as a conductor of sensation 
to the nervous centre, but by the nervous centre itself, on 
which the primary impression impinges, and from which it is 
reflected : that there is, in point of fact, a distinct and separate 
centre of nervous action in the spinal cord itself, independent 
of the brain. Thus a worm in the intestine sets up irritation, 
which, when transmitted to the spinal cord by the special con- 
ductors of sensation, may produce paralysis as a reflex action. 

This theory, second only to that of Sir Charles Bell for its 

* Majendie tested the truth of Sir C. BeU's theory by a series of experiments, 
and forthennore discovered that by irritating the anterior roots of the spinal 
nerves he induced pain, and that sometimes, too, local movements occurred 
when he irritated the posterior roots. In 1S39 he observed that if the anterior 
roots be divided, it is the distal end only, when irritated, which produces pain : 
hence he concluded that it is an afferent conductor. He furthermore observed 
that if the posterior root be divided, the irritation of the anterior root no longer 
gives pain. From these facts he inferred that the nervous irritation which 
oaoses pain passes first to the peripheral branches, and then back again to the 
cord ; and to this he gave the name of recurrent sensibility. 
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practical importance, has been followed by much philosophical 
research concerning the structure and function of nervous 
tissue ; but in no respect have the labours of Dr. Marshall Hall 
been of greater service than in the elucidation and treatment of 
reflex paralysis. 

We have, chiefly by the discoveries of these two men, 
established on a physiological basis the separation of paralysis 
into a direct and a reflex form, and pathological cases have 
verified the principle on which the distinction is founded. 

One great impediment to the investigations of pathologists 
has been in some degree removed by the recent researches of 
anatomists into the structure and relationship of the several 
parts of the nervous centres ; and throughout the whole domain 
of pathology I know of no field which still promises a richer 
harvest of facts immediately applicable to practice than that in 
which a knowledge of the healthy and morbid structure of the 
brain and spinal cord is cultivated. It is not too much to say 
that every new fact which has been disclosed to us concerning 
the distribution of nervous fibres has elucidated some previous 
imrevealed phenomenon observed in disease, and still there is an 
insufficiency of anatomical evidence for the interpretation of 
many morbid phenomena. 

I shall, therefore, begin with a concise account of the structure 
of the nervous centres ; and first, of 

The Spinal Cord. 

This is divided by an anterior (a) and a posterior (/3) fissure 
into two lateral halves; each half being intersected by the 
posterior or sensory nerve-roots into an anterior (y) and a 
posterior (8) column. The two posterior columns are regarded 
as the conductors of impressions of sensation to the brain ; the 
two anterior are the conductors of the orders of the will to the 
motor nerves. Each lateral portion of the entire cord consists 
internally of grey matter which spreads out before and behind 
into two horns or comua, an anterior (C), and a posterior (rj). 
These comua vary in form in different regions of the spinal 
cord, but the disposition of their constituent parts is well-nigh 
the same in all. The two halves are perfectly symmetrical, and 

B 2 
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they arc connected together by two commissures (^, i) between 
which a central canal {0) extends from one extremity of the cord 
to the other. 

In both the anterior and posterior comua there are many 
multi- polar ganglionic cells (/c) united to one another by a net- 
work of nerve filaments. These nerve-cells are by far the most 
interesting anatomical elements in the animal body. They are 
the origin or the terminus of every nerve-fibre, and impart to 
all such fibres their peculiar endowment. Yet in structure 
nerve-cells are very simple, being made up of a cell- wall, with 
two or more caudate prolongations, a nucleus and nucleolus, 
and containing a few granular molecules. 

The nerve-fibres consist of an external membrane, of the 
white nerve-matter, and of the simple axis or cylinder. The 
existence of this latter character is denied by Funke, who 
attributes the appearance to a change which takes place after 
death — a contraction of the nerve-matter ; but the nerve-matter 
itself is composed of a material similar to and continuous vnth 
the contents of the nerve-cell. 

From the cells, the number of which is in direct ratio to the 
number and thickness of the nerves with which they are con- 
nected, fibres may be traced into the anterior and posterior roots 
of the spinal nerves, as we shall presently see. 

There are other nerve-fibres in the grey substance, which have 
been described by my friend Mr. Lockhart Clarke, * in trans- 
verse and longitudinal orders. 

The tmmverse are disposed in an antero-posterior (\) and 
latere- transverse (/ut) directions. The antero-posterior, pro- 
ceeding from behind forward, may bq traced through the 
posterior white colimms partly into the posterior roots of nerves 
on the same vertical plane, partly into other nerve-roots above 
and below. Others pass into the anterior comua, where they 
interlace and form a network, in the meshes of which the multi- 
polar cells are contained. Some extend outwards to the lateral 
white columns, whilst many others appear to be continuous wdth 
the anterior roots of nerves. Others cross obliquely in front 
of the spinal canal, where they decussate with similar fibres 
from the opposite side, and penetrate into the anterior columns. 

* "Philosophical Transactions for 1851," vol. 141, pp. 607-621. 
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These antero-poaterior nerye-fitrea, therefore, connect together 
several posterior roota of sensitiye nerves ; the posterior with 
the anterior comua ; the posterior coluTuns with the lateral and 
anterior; one half of the spinal cord with the other; and, 
finally, the posterior nerve-roofs with the anterior,* 

Tho laierO'trathfverse. fibres (/x) are arranged in loose hands^ 
disposed more horizontally, and pass from one side of the grey 
substance to the other* Those behind the spinal canal diverge 
on each side into the anterior and posterior comna, andj from 
thera, into the lateral and posterior columns. Some pass from 
one posterior nerve- root to its fellows on the opposite aide; whilst 
others, in front of the spinal canal, connect the anterior nerve- 
roota in a similar manner, A few may he traced from^ the 
anterior root^ into the lateral columns of the opposite side. 

These latere -transverse fibres, therefore, constitnte the trans* 
verse commissure, and establish a communication between the 
opposite sides of the spinal cord on the same yertieal pl^ie. 
The experiments of Dr* Brown-Seqnard have proved that the 
decussation of the nerves of sensation takes place in the spinal 
cord ; hence it is probable that these latere 'transverse fibres are 
the conductors of the impreseion^ of sensation from one side of 
tho body to the opposite side of the spinal cord.f 

There are besides, in the grey substance, numerous longHudmul 
fibres, which are chiefly collected together in the so-called 
substantia gelatinosa {v). These longitudinal fibres are inti- 
mately connected with the posterior nerve-roota and with the 
latcro-tranaveree fibres [marginal fibres of Yan der Eolk (o)], 
which surround the posterior comua. 

The bundles of theae longitudinal fibres are thicker at the 
lumbar and cervical dilatations of the cord ; therefore it is very 
pTobable that they are not continued individually as far aa the 
brain ; but, as Van der KoUi: baa suggested, that they may con- 

• In theee eonnecfciag fibres may we not have the linka which Yirtually 
make the afterent fiml efferent ncrvt?3 ccmtinnoua? the sensory nerve lieing 
changed m its functiun thrcmgh the grey aubataiice into the efferent nerve which 
excitea tlie nuiacka to re Ilex setion^ 

t In Stilllng-a experiroenta on the Bpinal cord, it was found that when 
tlivisien of that orgaiii wixg made ah*Q|4 tbe mtidian [ilaiie, a stimnJiis applied to 
one leg Oftused tefliiX ernitraetious uf thA,t leg mlj^ and nene e£ the other* The 
iK>vver of iransntitting f^iganiu ehiifii^ej* fiom owe side of the oord to the other was 
destroyed Kv ihr BtctTin of tlie eommmnre. 
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tain fibres which connect groups of ganglionic cells at different 
heights in the anterior comuay and so^ perhaps, serve for the 
co-ordination of muscular motion. K this be so, we have nerves 
of sensation becoming exciters of motion ; but in losing their 
character as sensitive nerves, the change is dependent on their 
combinations with multipolar cells, from which they transfer 
their reflex power of innervation. 

Stilling fancied that he had made out some longitudinal 
fibres in the anterior comua ; and in many careful examinationB 
which I have made during the last six years, I am satisfied that 
I have seen such fibres. 

The white longitudinal columns surround and inclose the grey 
matter ; and, by the intersections of the anterior and posterior 
roots of nerve, each side is divided into an anterior, a lateral, 
and a posterior column. 

The anterior columns consist of longitudinal tubular nerve- 
fibres, and of transverse fibres, by which they are penetrated. 
They have no proper commissure, although they are imited in 
the centre, at the bottom of the anterior fissure, by decussating 
nerve-fibres, which pass from the grey substance on one side 
through the raphe, into the anterior column of the opposite 
side (C). 

The lateral columns are contained between the anterior and 
posterior roots of the spinal nerves; and in addition to the 
longitudinal fibres, of which they are chiefly composed, they are 
penetrated by fiilaments from the transverse commissure, and by- 
others from both anterior and posterior nerve-roots (c). 

Now, the anterior nerve-roots (tt) traverse the antero-lateral 
columns in distinct bundles until they reach the grey substance ; 
and there the ultimate filaments diverge in every direction, each 
one, if carefully followed, being traceable to a multipolar gan- 
glionic cell ; and these cells increase in number at every point 
where the roots of the nerves enter the spinal cord. Thus it is 
that in the grey matter of the cord we may recognize a series of 
ganglionic masses, which are the centres of action of the spinal 
nerves. 

The decussating fibres of the anterior commissure having 
commimicated with the ganglionic cells, penetrate deeply into 
the anterior columns ; and Van der Kolk has figured a multi- 
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polar cell which he observed to connect the longitudinal tubular 
fibres with the penetrating transverse filaments. He has also 
observed that the innermost longitudinal fibres of the anterior 
coliunns curve towards the grey substance^ and pass into gan- 
glionic cells of the anterior comua. 

On these anatomical grounds^ he inferred that each longitu- 
dinal fibre of the anterior columns is the conductor of the orders 
of the will to a group of reciprocally connected multipolar 
ganglionic cells, horn which the motor nerves derive their 
origin ; and that the influence of each fibre may be communi- 
cated directly to the cells by the fibre itself, or transmitted 
indirectly by the penetrating commissural filaments which com- 
mxmicate with both. 

The posterior columns (6), which are contained between the 
posterior nerve-roots, are comparatively small, and, like the 
anterior, possess no proper conunissure of their own ; for the 
posterior fissure (j3), which separates the posterior columns, 
reaches down to the posterior border of the transverse commis- 
sure of the grey substance. They are chiefiy constituted of 
longitudinal tubular fibres derived from the nerve-roots, and of 
transverse filaments from the posterior border of the transverse 
commissure. 

The posterior nerve-roots (p) do not traverse the posterior 
columns in distinct bundles, like the anterior roots, but on 
entering the cord they split up into three kinds of fibres, which 
have been minutely described by Mr. Lockhart Clarke.* The 
first kind enter the cord transversely, and pursue a transverse 
course through the posterior columns into the grey substance, 
where they bend on themselves at right angles, and pass in a 
longitudinal direction, some upwards, others downwards, joining 
corresponding fibres from the other roots above and below, and 
thus form a continuous longitudinal band in the substantia 
gelatinosa {v). From this band are derived many, if not all, of 
the antero-posterior nerve-fibres in the grey substance which 
have been described. 

A second kind of fibres traverse the posterior columns trans- 
versely, and expand themselves in the grey substance, as the 
latero-transverse fibres, which have also been described. 
♦ «* Philosophical Transactions," 1863. 
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The third kind of fibres enter the cord obliquely, and imme- 
diately spread out in different directions ; some fibres passing 
into the posterior comua, whilst others diverge and take a 
longitudinal course, either dowTiwards or upwards, within the 
posterior white columns : but whether any of these latter are 
continued as far as the brain, is a question which has not yet 
been determined. "Wagner regards them as purely sensitive 
fibres which, without being connected with the ganglionic cells 
in the spinal cord, pass directly upwards to the brain, and there 
excite sensation. 

But experimental observations and pathological cases are not 
wanting to show that the anterior columns are not the exclusive 
conductors of the influence of the will to the anterior nerves, 
and that the posterior white columns are not the sole 
channels of communication between the posterior nerves and 
the brain. 

With respect to the anterior columns, an explanation is 
afforded by the connecting links which have been described 
between the anterior roots and the longitudinal fibres in the 
anterior comua ; and a more obvious clue is given to account 
for the transmission of sensation — at least as far as the spinal 
cord is concerned — by the course and distribution of the poste- 
rior roots, and by the longitudinal nerve-fibres contained in the 
grey substance. 

Dr. Brown-Sequard has been led, by his experiments, to the 
conclusion that the transmission of sensitive impressions to the 
sensorium takes place by both cells and nerve-fibres united 
together,* but that the grey matter is the principal conductor 
of the sensitive impressions in the spinal cord. The very objec- 
tion, however, which he admitted in opposition to Longet, who 
supposed that the sensorium received sensitive impressions only 
from the posterior columns, exists to a greater degree in respect 
of the notion that cells transmit such impressions. 

♦ " Lectures on the Physiology and Pathology of the Central Xervous System, 
delivered at the Royal CuUege of Surgeons of England in May, 1858," p. 23. — 
Herein Dr. B. S6qnard descrilKJs the result of making a transverse incision of 
the posterior columns of the spinal marrow as inducing hypenesthesia behind 
the section ; from which he infers tliat the posterior columns of the spinal cord 
and medulla oblongata are not the channels for transmitting sensible impressions 
their periphery to the brain ; but if the grey matter be divided, as weU as 
lorior columns, then sensibility is lost. 
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The objection to the views of Longet was first propounded by 
Dr. R. B. Todd, who contended that the posterior columns are 
not, as they should be, according to the theory, larger the 
higher they are examined in the spinal cord : but Mr. Lockhart 
Clarke has shown that the longitudinal fibres of the lateral 
columns, which contain sensitive nerves, do gradually increase 
as they ascend in the cervical region, and that the posterior 
cornua gradually become narrower.* 

On these anatomical considerations, therefore, together with 
others which have been stated, there is reason to infer that the 
ganglionic cells and their intermediate filaments transmit their 
influence across the cord, and that the longitudinal nerve-fibres 
are the conductors of impressions to and from the encephalon ; 
the incident or sensory fibres changing their function during 
their passage through the grey matter in the brain, and 
becoming volitional, or channels through which the deter- 
minations of the will are conveyed to the motor nerves, as 
above described. 

In the immediate neighbourhood of the origin of the fourth 
pair of cervical nerves (the phrenic), Mr. Lockhart Clarke has 
traced the commencement of the spinal accessory nerves, from 
filaments which proceed from a group of cells contained in a 
network of minute blood-vessels on the outer part of the poste- 
rior cornua. This group of cells ascends towards the medulla 
oblongata, in an inward direction, towards the space behind the 
canal, and there contributes to form the nucleus which gives 
origin to the highest roots of the nerve. The lower filaments, 
after traversing the grey substance, unite with others which 
originate from caudate cells in the anterior cornua, through 
which they pass upwards in company with the roots of the 
anterior nerves to the medulla oblongata.f 

Between the filaments which connect the above group of cells 

* *' Philosophical Transactions," 1851. 

t ** Philosophical Transactions," 1861. These f acts'confinn the idea enunciated 
some years ago by Mr. Bowman, that the implantation of the spinal accessory 
in (Merent parts of the nervous centre endows it with the property of brining 
the sentient surface of the lung into immediate relation with the roots of aU 
those nerves which animate the great muscles of respiration, the phrenic, the 
external thoracic, the cervical plexus, the motor fibres of the vagus and of the 
spinal accessory. 
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vSdi ibmt of the anterior comua, Mr. Clarke has traced some 
Ki dic; iwAft of the facial nerve. In this course they are pro- 
tttUr brcmght into connexion with the respiratory centres ; and 
flow Lare we an explanation of the mechanism by which im- 
fnMOfjtm made on the vagus^ and on the incident fibres of the 
tffi-fiMJid and spinal nerves^ may call into action the whole dass 
of r^^ruUnj muscles. 

At abc;ut the same vertical plane of the spinal cord, the 
texdnl canal begins to incline backwards by a change in the 
fdjUive position of parts, which we have now to consider.* 

Medulla Oblongata and Mesocephale. 

At the junction of the spinal cord with the medulla oblon- 
gata, the relative position of the elementary parts of the cord is 
changed* 

The anterior columns thrust themselves backwards and up- 
wards, pushing, as it were, the lateral and posterior columns 
aside, and become continuous with the corpora pyramidalia. 

The transverse commissural band behind the central canal, 
connecting the posterior comua of the cord, disappears; and 
thus it is that the posterior columns divaricate, and the canal 
terminates in the fourth ventricle. 

The anterior comua, following the backward direction of the 
columns, are eventually found inmiediately below the floor of 
the fourth ventricle, where, according to Stilling, the nuclei of 
the hypoglossal, of the sixth, seventh, fourth, and third pairs of 
cerebral nerves are located, close to the middle line, and from 
which nuclei these several nerves derive their origin. 

The two lateral and posterior columns being thus pushed 
aside, pursue a forward and upward direction, and become con- 
tinuous with the corpora restifomiia, which are situated on the 
sides of the medulla oblongata ; but, turning from the higher 
parts of the medulla in a forward direction, they pass into the 
pons Varolii. Here they diverge again, each restiform body 
passing through the middle of the cms cerebeUi into the hemi- 
sphere of the cerebellum of the corresponding side, from whence 

* See fig. 396 of the "Cyclopfiedia of Anatomy and Physiology," voL iii., 
p. 708 : also Schrceder van der Kolk " On the Medulla Oblongata," Plate 2, 
fig. 2 a. 
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other fibres pass into the processus cerebelli ad testem, over- 
lying the fibres from the restiform body, and therefore composing 
the superior layer of the cms cerebelli. 

The inferior layer is formed by fibres which pass from each 
hemisphere of the cerebeUimi transversely across the inferior 
surface of the mesocephale, or pons, where they occupy the 
same relative position with respect to the fibres of the corpora 
restiformia as they do in the crura cerebelli. These transverse 
fibres are the commissures of the cerebellum. 

The posterior comua, following the direction of the posterior 
columns, pass forward and upward, gradually increase in bulk, 
and terminate in the grey tubercles of Eolando. In these 
bodies a multitude of caudate cells form a network of nervous 
matter, in the meshes of which are contained bundles of longi- 
tudinal nerves which are continuous with the white columns. 

Together with the corpora restiformia there are two bundles 
of longitudinal fibres — the posterior pyramidal columns — 
which descend from the cerebellimi on the inner border of the 
restiform bodies. They are not continuous with the posterior 
or sensitive columns, but are derived from the cerebellum, from 
which they descend, and in their course form the sides of the 
fourth ventricle. These fibres resolve themselves into trans- 
verse or commissural fibres in the medulla oblongata. 

The corpora restiformia, in their course through the medulla 
oblongata and mesocephale, contain the nuclei of the nerves of 
sensation, — ^namely, of the vagus, the glosso-pharyngeus, the 
auditory, the sensitive roots of the trigeminus, and, as Van der 
Kolk has said, " we might even add the optic nerves from the 
corpora quadrigemina, and the olfactory, both of which arise 
more to the side of the middle line.'** 

That the nerve-current of the corpora restiformia is an ascend- 
ing one in the medulla oblongata, has been proved by the 
experiments of Dr. Brown-Sequard, who, in cutting through 
one-half of the medulla, found that the portion of the restiform 
body above the incision was deprived of sensation: and that 
there is an opposite direction of the molecular influence above 
the pons Varolii, appears equally well established by the experi- 
ments of Szokalski, who, on removing the cerebral and cere- 
* Moore's Translation of Professor Schroeder van der Kolk, page 92. 



12 MINT.TE KTRUCn'RE OF THE KERVOUS CENTRES. 

brll^r connexions from the pons, found that he had not destroyed 
thie; mmm of feeling. Hence it is highly prohable, as Tan der 
Kolk ha^ BuggeHtetl, that the seat of sensation is in or about ihe 
nwAuihi oblongata. 

Tlje ^orj/ora olicfirin consist externally of longitudinal fibres 
dfiiivi^l frfjm tlie optic thalami and corpora quadrigemina, where 
thc-y may U: traced backward through the mesocephale, on a 
plane Hujxrrior to that of the corpora pyramidalia, to the grey 
v',-hjcular rnatter of the corpora olivaria. 

Vrom the c^jqxjra ciliaria, or dentata, numerous fibres pass 
inwanU Uj the nuclei of the hypoglossal nerves ; and fix)m these 
Jiw:hi}, a« well aw from every portion of the grey matter, trans- 
vi^hfi iihren i>as?j through the raphe — the seat of a very oompli- 
cat/^1 <h}t:winaiion between the posterior halves of the medulla, 
on the one hand, and between each of these and the corpora 
oHraria of opfxisite sides, on the other — ^to corresponding parts of 
<;a/;h Kide. Thujt, the corpora olivaria are united in. the middle, 
\M^'^^m the cy>rjKira restiformia and the corpora pyramidalia. 

The c/frifTtrd olivaria are more highly developed in man than 
jij any of the lower animals; and although the medulla 
obl/^ijjrata U^VH some relation, as to its size, with the bulk of the 
ejjtire l//ly, yet is that size determined by the corpora resti- 
fon/jia and the corpora pyramidalia. 

Tlie nijelei of thfj hypoglossal nerves, however, and the cor- 
y/sn cjJiarla obtain their maximum of development in man; and 
Van der Kolk argues that tlie delicate combinations of motion 
jx; t)ie hu/nun triugue in articulation and speech afford an expla- 
jjalion of tlie great size of the olivary bodies, and of their 
intirrifite rynjnexion with the nuclei of the hypoglossal nerves. 
He hah adduced Home illustrative instances of atrophy of the 
<M>rf>ora olivaria, and of structural diseases of those organs, to 
prove that they are subservient to the articulation of sound.* 

T/t/i Corpora I^t/rm/n'Mif/, — From the corpora striata chiefly, 
and also from the optic thalami, numerous tubular fibres pass 
hiuikward. through the crura cerebri into the pons Varolii and 
medulla oblongata, where they constitute the corpora pyrami- 
dalia. In the pons, or mesocephale, these fibres immediately 
overlie the transverse fibres which have been described as pass- 
* Moore's Translation, pj*. 149 — 1C9. 
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ing from each hemisphere of the cerebellum. With the deeper 
seated of these latter, a curious interlacement occurs, by the 
longitudinal fibres passing alternately above and below them, 
and in the meshes of this interlacement nimierous patches of 
grey vesicular matter exist ; but these latter are nowhere seen 
where there is no interlacement, as in the lowest and most super- 
ficial layer of fibres, which are exclusively transverse. 

In their outward course the fibres from the nuclei of the 
abducent and hypoglossal nerves communicate, by means of 
ganglionic cells, with the fibres of the corpora pyramidalia.* 

Towards the inferior extremity of the medulla oblongata, the 
fibres of the corpora pyramidalia are divisible into three dis- 
tinct kinds : — 1. The decussating fibres which pass downward 
and backward into the antero-lateral columns of the spinal cord 
on the opposite side, so that the right pyramid sends fibres into 
the left side of the cord, and the left pyramid into the right side 
of the cord. These decussating bundles of fibres are, doubtless, 
the channels through which the mandates of the will are con- 
veyed to the four extremities : and that they are so, is proved 
by the experiments of Dr. Brown-Sequard, who, on dividing the 
whole of these decussating fibres, produced entire paralysis of 
all the limbs. 2. A few fibres which are continued from the 
pyramids directly down to the anterior surface of the cord 
on the same side. These latter are continuous with the antero- 
lateral column, and appear to serve the purpose of establishing 
a direct communication between each half of the medulla oblon- 
gata and the corresponding half of the spinal cord. 3. The 
cruciform fibres, which curve round the corpora olivaria, and 
appear to incorporate themselves with the corpora pyramidalia 
in front, and with the corpora restiformia behind, and are thus 
the superficial connecting fibres between the anterior and poste- 
rior parts of the medulla. 

In man, quadrumana, and camivora, the corpora pyramidalia 

are larger in proportion to the size of the body than in hoofed 

animals, probably in consequence of the more varied motions of 

the fingers and toes ; and the decussating fibres of the pyramids 

are more numerous in man than in any of the inferior animals. 

* The nucleus of the hypoglossus and the passage of the fibres through the 
fibres of the corpora pyramidalia are beautifully shown by Stilling in his Illus- 
trations of the Pons Varolii, Plate 3, h, u, P. 
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On the Nature of Nerve-Force. 

The anatomical connexion between the sensitive posterior 
columns of the spinal cord in their entirety and the cerebellum, 
the extension of nerve-fibres from the cerebellum to the corpora 
quadrigemina, and from these bodies to the optic thalami, are 
facts which indicate the existence of close physiological rela- 
tionship between these parts ; and I venture to assume that it 
is through these channels that objective sensations are conveyed 
to the cerebrum, the centre of volition ; that from the gan- 
glionic cells contained in the copora striata and optic thalami 
the mandates of the will are extended through the vesicular 
matter of the crura cerebri, of the pons Varolii, and of the 
medulla oblongata, to the anterior horns of grey matter con- 
tained in the spinal cord, by means of the corpora pyramid alia 
and the anterior columns of the cord, the fibres of which com- 
municate directly or indirectly with the ganglionic cells of the 
anterior comua, which become the exciters of muscular motion ; 
that the transverse fibres in the mesocephale and medulla 
oblongata, which are almost if not quite as numerous as the 
longitudinal, serve as conductors of the orders of the will to the 
nuclei of motor nerves for the consentaneous action of corre- 
sponding muscles in the movements of the face and tongue for 
expression and speech, in the contractions of the gullet for 
deglutition, and in the movements of the ribs for respiration. 

But how are these several acts performed P In other words, 
what is the nature of that mysterious nerve-force which, begin- 
ning its physical career in the organs of sense, passes to the 
sensorium, where it becomes an object of consciousness, and, 
operating on the cerebrum, engenders actual ideas or volitions, 
which are transmitted to the spinal cord, and there excite 
muscular motion P 

Is it simply electricity, in the development of which every 
minute molecule of nervous matter, by virtue of a dipolar 
attribute, adds its quota to the evolution of an electric current P* 

* In 1822, Dr. Wilson Philip communicated to the Royal Society a paper 
^ which he showed that by dividing the eighth pair of nerves, he arrested 
^^igestion, and produced difl&culty of breathing ; but that by sending a galvanic 
^^'ifrent through the lower portion of tlie divided nerve, he restored its healthy 
^'iiWJtion «• Proceedings of Royal Society," Part L, p. 23 (1822). 
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Op is it some other power, which may be represented by a given 
quantity, say of heat, which would be required to raise the 
temperature of a given quantity of water so many degrees as to 
produce a certain amount of mechanical energy or motion P 

Many physiologists have embraced the latter opinion chiefly 
in consequence of the different behaviour of a muscle when under 
the influence of a nerve in a physiological active state, and when 
artificially placed in an electro- tonic state by the transmission of 
a constant galvanic current through it. In the first case, the 
muscle is kept in a constant state of contraction ; in the electro- 
tonic condition, contraction occurs only on closing and opening 
the circuit. In the interval, the muscle is in a state of relaxa- 
tion, and remains so. 

This objection to the electric theory of nerve-force has been 
met by the proposition that animal electricity may exist in a 
static form ; but Pfliiger's investigations, to which I shall inmie- 
diately have to refer, have resulted in the establishment of a 
theory of nerve excitation, strictly in accordance with the laws 
of muscular contraction. 

Electricity is developed in some animal tissues in direct pro- 
portion to the size of the nerves ; and M. Armand Moreau has 
recorded many experiments to prove the identity of the agent 
discharged from the electric organ of the torpedo with that dis- 
charged from a Leyden battery. * 

Furthermore, it is well known that the galvanic current can 
be made not only to imitate the natural nerve- force, but that it 
may also replace it in producing many of the phenomena of life, 
and that these latter can only be explained by supposing that 
the development of nerve action is associated, if not identical 
with the assumption of a polar condition by the molecules of 
nerves. 

In my " History of Medicine,*' it will be my duly to refer 
to many Italian physicians who have established these facts, but 
to no one more than Professor Matteucci, of Pisa, who has 
shown that a galvanic current affects both sensitive and motor 
nerves to a greater degree, when the current is made to pass 
through either in the direct or natural course of the nerve- 

♦ ** Exp^rieDces sur la Torpille Electrique," Annales des Sciences Naturelles, 
4 series, t. 18 (1862). 
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force (centripetal in sensitive nerves, centrifugal in motor 
nerves), than when it is transmitted in the inverse or opposed 
course ; that the excitability of motor nerve fibres is modified 
by their juxtaposition with sensitive nerve fibres (most nervous 
trunks being composed of both), and that electricity is developed 
during muscular contraction, the degree of electric excitement 
being in proportion to the energy of contractioL.. 

AH these facts have been investigated by M. Du Bois- 
Reymond, whose great work on animal electricity forms a second 
era in that science. 

All his experiments have been conducted with a galvanoscope, 
by means of which he has established the fact that every 
molecule of fresh excitable nerve is the source of electro-motive 
power, and that every part of a nerve acts in obedience to the 
same law as that which governs the function of the entire nerve. 

He supposes that every nerve consists of a number of dipolar 
molecules arranged in couplets, and that in a state of rest the 
similar poles of each pair of molecules are turned towards each 
other, so as to represent the condition of a closed current, the 
negative poles being turned towards the extremities of the 
nerve, thus : — 




In the active or electro-tonic state, he supposes that an elec- 
trolytic process takes place, and that the molecules arrange 
themselves so that the opposite poles arc turned towards each 
other, the negative pole, — , being turned towards the point at 
which the current enters; the positive pole, +, towards the 
point at which the current leaves the nerve, thus : — * 





• M. Du Boi8-Keymond has also suggested that in a state of rest each nerve 
molcctde may have its external surface in a positive, and its internal part in a nega- 
tive .state of electricity ; and that excitement or irritability may in«liice an oppo- 
site state of polarity; namely, a negative condition of the external, and a positive 
state of the internal i)art of each molecule, — an active or electro-tonic state. 
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Now, if the sciatic nerve of a living frog be dissected out 
from the muscles of the thigh j and the thigh removed ^ so as to 
leave the nerve in eonnoxion with the spinal cord above and 
with the leg below, when the nerve is placed ou the cushions 
of a galvanoscope, it produces a defloetion of the needle. 

If through the same nerve a coustaut galvanic current he 
passed in the same direction as the nerve- current, an immediate 
increase of the deflection of the needle takea place ; but if the 
current be passed in the oppoaite direction to the nerve-current, 
an immediate decrease of the deflection is observed. 

The reason assigned by M. Du Bois-Reymond is obvious* 
In the first case, the superinduced current is just so much added 
to the original nerve-force; in the second, it ia just so much 
subtracted or neutralized by the opposed current. 

On further investigation, by placing a transverse section of a 
nerve in contact with one cushion of the galvauoscopo, whilst 
the longitudinal surface rested on the other cushion^ a strong 
deflection of the needle indicated the course of an electro-motive 
current passing from the external surface to the transverse* 
Hence the external surface is shown to be positive (-f ) in ita 
electric relations with the ti^ansverse, which is negative (— ). 

From this and other corresponding observations, M. Du Bois- 
Reymond inferred that the power in question acts according to 
a definite lawj which may be stated as the law of antagonism 
of the longitudinal and transverse sections ; the former being 
positive, the latter negative. 

All this, however, did not diminish the objection which has 
been stated to the electric theory of nerve-force: therefore 
M. Du Bois-Reymond instituted other experiments, and dis- 
covered that if, instead of a continuous galvanic current, a 
series of instantaneous currents of high-tension electricity 
{Faradaic currents) be made to pass along a nerve connected 
with a muscle, the contractions follow each other so rapidly, 
that the muscle has no time to regain its state of relaxation, 
and a condition of continued contraction like that of tetanus is 
the result. 

Wlien examined by the galvanoscope, this interrupted cur- 
rent oceasioDS the positive and negative deflections of the needle ; 
but the positive variation is less than the negative (iii the con- 
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stant current tho positiT@ variatioa is greater) : lieoca it wouM 
appear that in the tetanused nerire tho characteristic phono- 
menon is e^reased by a negative deflection* 

The quo&tion remainB, Is the tetatiisiod nerve identical in cha- 
racter mth the phy Biological active nerve ? If it be, then a 
nog^ative deflection of tho needle is the expression of the nat^^| 
nerve-cuirent. 

At this point Pfliiger began his researches by examining i 
eflects of a cotiatant galvanic current^ yarying in strength ; and 
he discovered that by the weakest current he could establish, a 
continuous contraction of muscle may be produced ; that by a 
stronger current, but still so weak as barely to deflect the 
needle, tetanus may b© produced ; and that a very powerful 
current produces no contraction at all except at the moment i 
closing and opening the circuit, the opening being followed by 
weak contraction only. 

Hence he infers that the most important consideration 
conducting these physiological experiments ia the strength 
tho current employed : that an extremely weak current is the 
function of an active healthy nerve ; and that a very powerful 
current suspends the action, and perhaps even causes the death 
of the nerve molecules.* 

He has furthermore shown that the phenomena of action, so 
far as the sensitive nerves are concerned, are the same aa those 
in motor nerves, the direction of the current being, of couise, 
reversed. A very weak centripetal constant current produceo 
pain ; a very powerful cnirent produces no pain. 

There is, therefore, every reason to suppose that the law 
current excitation in the sensitive nerve ia analogous to tha 
of the motor nerve. 

In further illustration of this, Matteueci's experiments ntaj 
be here mentioned. He haa shown that by exposing a mise 
nerve — say the sciatic — and by applying the poaitive pole of i 
weak galvanic current towarrla the spinal end and the negtitiv 
pole on the peripheral end of the exposed portion of ner 
[luscnlar contraction occurs, but no pain. If, however 



* *^UiiteriucimngUbci'diGrhyirioli»gio tki» ElptftrotomiB, von Edviard Pfliio«J 
lerlin. 1859. V# 
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poles be reversed, so that the positive pole is brought in contact 
with the peripheral end and the negative with the spinal end 
of the nerve, then pain is produced, but no muscular contraction. 

The peripheral termination of motor nerves, as connected with 
the ultimate muscular fibre, is a most interesting subject of 
inquiry. Kiihne supposes that the nerve molecules always join 
the sarcolemma, and that the nerve molecules pass beneath the 
sarcolemma, so as to come into intimate contact with the con- 
tractile substance. To these nerve molecules he has given the 
name of peripheric nervous nodules. 

Dr. Lionel Beale contends that the nerve-fibre is far more 
extensive than is supposed by Kiihne ; that it extends into the 
interstices of the ultimate muscle fibres, in the form of a most 
elaborate network ; that the nerves never lose themselves in 
other tissues, or become continuous with them ; that they are 
brought into close relation with muscular fibre by their nuclei, 
but never lose their distinctness as special nerve-tissue. And 
I think he is right. 

If, then, we admit the existence of a current of nerve- force> 
we must also admit that every act of muscular contraction and 
every perception of sensation involves a given expenditure of 
nerve-force, a disturbance of electric equilibrium along the 
whole course of the nerve, and a corresponding movement to 
restore the equilibrium, an inverse sequence of phenomena being 
understood, — namely, a centrifugal disturbance in the case of 
muscular motion, a centripetal disturbance in the case of sensa- 
tion, and in each case an inverse reaction to re-establish the 
equilibrium. 

Pfliiger's experiments have led him to conclude that one and 
the same irritant appKed to a nerve acts more powerfully the 
further it is appKed from a muscle in the case of a motor nerve, 
or from the spinal cord in the case of a sensitive nerve. His 
idea is that a progressive molecular movement is developed at 
all points of a nerve, so that the sum of force is greater at the 
extremity of a nerve along which an irritation has travelled than 
at the point where the irritation was applied. 

Whatever the peculiar nature of the nerve-force may be, we 
know that muscles cannot act singly, but that the co-operation 
of a group is necessary to perform every movement of the body, 

c2 
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whether it be made for locomotion, respiration, deglutition, or 
any other special motion for which the mnsdes are int^ided; 
and there is great reason to snppose that such consentaneous 
action results from the functional activity of separate groups of 
ganglionic cells in the spinal cord— each group being strung 
together by nerve-fibres like the jars of a Leyden battery — which 
transmit their influence through the motor nerves. Each group 
is probably excited to action by a longditudinal nerve-fibre 
which conducts the mandates of the will to the organ of co-ordina- 
tion ; and thus the telegraphic nerve-fibres in the anterior columns 
are relatively few to tiie number of motor nerves which proceed 
from the spinal marrow. 



The Sympathetic Nerves. 

The physiological researches of Professor Bernard and others 
have led to the conclusion that the sympathetic nerves are 
motor nerves of blood-vessels — ^vaso-motor nerves, — and that 
they form a complementary organism, placed by the side of the 
cerebro-spinal axis, communicating with it, endowed with 
similar attributes, obedient to the same laws, but exerting 
their action on different tissues. 

In 1851, Professor Bernard showed that a section of the 
cervical portion of the sympathetic nerve is always followed 
by a dilatation of the blood-vessels, and an increased afflux of 
blood in those parts of the head to which the sympathetic nerve 
is distributed. In 1852, Dr. Brown-Sequard demonstrated the 
converse, — ^namely, that either direct or reflex irritation of the 
sympathetic nerve by galvanism is followed by a contraction of 
the blood-vessels and a diminished afflux of blood. Again, in 
1857, he showed the resemblance between the effects of a section 
of the sympathetic nerve in the neck, and a transverse section 
of a lateral half of the spinal cord. In both cases a paralysis of 
the vascular nerves, and therefore a paralysis of the blood- 
vessels, is induced. There is a greater afflux of blood in these 
'Vessels to which the divided nerves are distributed ; nutrition 
^ increased, and the vital properties of nerves, muscles, and 
"^ood- vessels are augmented. Many points of resemblance are 
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also found on comparing the side of the face where the sym- 
pathetic nerve has not been divided with the posterior limb of 
the uninjured side of the spinal cord. Both receive less blood 
than usual; in both the temperature is diminished^ and the 
vital properties of both are decreased. 

By the doctrine that the blood-vessels and secretory organs 
are dependent on the influence of the sympathetic nerves, many 
physiological and pathological phenomena which have hitherto 
been obscure admit of an explanation. Moreover, some experi- 
ments which Professor Wagner has lately made upon the head 
of an executed criminal tend to prove that the contraction and 
dilatation of the pupils are due to the influence of the sym- 
pathetic nerves. The head was cut off by the guillotine, the 
blade of which passed through the sixth cervical vertebra ; and 
eighteen minutes after, the experiments were commenced. An 
electro-magnetic current was applied to the divided end of the 
great sympathetic trunk, first on one side of the neck, and then 
on the other. The eyeKds of the corresponding eye were 
observed to separate, and the pupil to dilate, until the breadth of 
the iris did not exceed four-fifths of a line. The experiment 
was rei)eated six times in twenty-five minutes, and always with 
the same result. After the nervous trunks had become insen- 
sible, the superior cervical ganglion was laid bare ; and similar 
results were again obtained on applying the magneto-electric 
current to it.* 



* "Zeitschrift fttr Rational Medicin,'* 39 Ser., Bd. 5, Nos. 2, 3. See also 
a paper '* On the Influence of the Cervical Portion of the Sympathetic Nerve 
and Spinal Cord upon the Eye and its Appendages," by Dr. Ogle, "Medico- 
Chirurgical Transactions," voL xli., 1858. 



CHAPTER II. 

I»AriALY«IH FIU)M AKFKCriONS OP THB SPINAI. OORD. 

TiiK elaboruto moolianism for tho transmutation of the im- 
proNMionM of Honcio into springs of action which the minute 
unuiomy of the brain and spinal cord reveals to us, acquires 
a Hiti)pl(jmontary interest when wo come to investigate it as the 
fodUM of morbid phenomena. Wo recognize its importance in 
tho various degrees of arrest which are sometimes observed in 
its complete devo1o])meiit ; congenital defects which are seldom, 
if ever, compatible with the maintenance of life. We see it, too, 
in one of the earliost as well as in one of the latest diseases to 
which liuman beings are subject ; and in both cases paralysis is 
generally the result. 



Pamlf/HM from liffmion and Comprcmon of the Spinal Cord. 

irydroriujhiH, the consequence of a defective development of 
t}ie vertebral arches, can ap^KMir as a congenital disease only ; 
and although such arrest of genesis may not interfere with 
intru-uterine life and growth, it is in almost all cases fatal 
shortly after birth. Whether associated with hydrocephalus or 
not, it generally occasions paraplegia, which extends to the 
sphincters of the rectum and bladder, producing incontinence of 
fieceH and urine. 

This is not tlie place to dwell at length on the anatomy of 
tumours produced by hydrorachis, beyond the fact that they 
communicate witli the oerebro-spinal fluid which is contained ia 
the vertebral canal ; that it is generally between the arachnoid 
and pia mater, which are not, in their healthy state, in such 
close apposition in the spine us they are within the skull ; and 
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that the paralyzing influence is occasioned by the pressure of 
the fluid on the spinal cord. 

On these considerations, various expedients have been sug- 
gested for the treatment of spina bifida; and in some few 
instances their practical appKcation has had a successful result. 

Desault recommended a seton to drain off the fluid ; but in 
every case thus treated inflammation and constitutional irrita- 
tion have terminated in death. 

Abemethy suggested small and repeated punctures for the 
same purpose ; and two successful cases so treated are recorded 
by Sir Astley Cooper, together with a graceful homage to the 
author of the proposition.* Considering spina bifida as a species 
of hernia, and that the deficiency of the spine might be compen- 
sated for by external pressure. Sir Astley also adopted a pal- 
liative mode of treatment which is attended with no risk, but 
which involves the necessity of mechanical pressure during the 
whole period of the life of the patient. The following is an 
instance : — 

Case 1. — James Applebee, an infant aged 1 month, whose Lead 
was not unusually large, the motions of its legs were perfect, and its 
stools and urine were discharged naturally, had a round and trans- 
parent tumour on the loins, of the size of a large walnut. A roller 
was applied aroimd the child's waist to compress the tumour, and the 
pressure so exercised had no unpleasant influence on the voluntary 
powers ; the stools and mine continued to be properly dischai'ged, 
but the mother thought that the child was occasionally convulsed. 
At the end of a week, a piece of plaster of Paris, somewhat hollowed, 
and the hollow pai-tly filled with a piece of lint, was placed upon the 
surface of the tumour ; a strap of adhesive plaster was applied to 
prevent its changing its situation ; and a rolled flannel was carried 
around the waist, to bind the plaster of Paris firmly upon the back, 
and to compress the tumour as much as the child could bear. This 
treatment was continued for about four months, during which period 
of time the tumour was examined three times a weekj and the 
mother reported that the child was occasionally convulsed. When it 
was five months old, a truss was applied, similar in form to that used 
for imibiHcal hernia in children ; and at the age of two years, the 
child could walk alone, talked, eventually went to school, and ran, 
jumped, and played about like other children. He passed well 

* ** Medico-Chirurgical Transactions," voL ii, p. 322. 
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through meaHles, smallpox^ and whooping cough. He continued to 
wear tlic truHH, by means of which the fluid was kept entirely within 
tlie ciiaiinel of tlie spine ; but the tumour very soon acquired the size 
of half a small orange when the truss was removed. 

Cask 2. — A boy named Little, aged 10 weeks, was taken to Sir 
AiiUey with a soft, elastic, and transparent tumour, as large as a 
billianl ball, situated on the loins. His legs were perfectly sensible, 
and his urine and fa)co8 wei^o under the power of the wilL Finding 
that if the whole of tlui fluid contained in the tumour were pressed up 
into the spinal canal the pressure was too great upon the brain, Sir 
Astley punctured the tumour with a needle, and allowed two ounces 
of fluid to eHca|)e. Four days after, the tumour was as large as before ; 
and it was again punctured, when four ounces of fluid flowed out. 
At the end of four mora days the tumour had regained its former size, 
and was again punctured, and a flannel roller was applied over it 
around the alnlomen. The puncture was repeated after three days, 
when two ounces of fluid e8cai)ed. In three days' time, the operation 
being rei>eated, tliree ouncoH of fluid wei-e discharged. Five days 
after, three more ounces were diuined off; but, instead of being clear, 
as at flivt, the fluid was »aniou8. Again, afler four days, three ounces 
of fluid eHcai)ed ; after which a piece of jmsteboard was placed within 
the rolls of the flannel over the tumour ; and on the repetition of the 
puncture, after four days more, three ounces flowing out, the pasteboard 
was again applied as before, and retained for ten days, when tbe 
surflice of the tumour became inflamed, and the child suffered from 
constitutional irntation, for which a combination of calomel and 
scainmony was given. The tumour, however, was punctured, and an 
ounce and a lialf of fluid, mixed with coagulable lymph, was dis- 
chai'gtul ; but the roller was discontinued for a time. On the fol- 
lowing (hiy, the tumour was not more than a quarter of its former 
size ; it felt solid ; tlie integuments were thickened ; and it had all 
the appearance of having undergone the adhesive inflammation. 
From this time forth the tumour gradually reduceii in size, until even- 
tually the skin hung flaccid from the basis of the sacinim, its centre 
being di*awn to the spine, to which it united, so as to produce the 
ap[)earauce of a navel by the retraction of the skin. 

A second case, treated in the same manner, terminated fatally, 
in consequence of constitutional irritation, convulsions being the 
principal symptom ; but the third was as successful as the 
first. 

In neither of the above cases was there either hydrocephalus 
internus or paraplegia — complications which Sir Astley Cooper 
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considered as reasons for not attempting either method of treat- 
ment ; but Rosetti has reported a case complicated with para- 
plegia which was cured, and the motions of the leg were re- 
stored, by repeated punctures and compression. The palsied 
state of the sphincter muscles, however, adds immeasurably to 
the danger and difficulty ; for of all things it is most important 
to keep the tumour clean and dry, seeing that, under the most 
favourable circumstances, the tense skin is apt to become 
inflamed. 

The treatment of spina bifida by iodine injections has lately 
been proposed to the profession, first by Velpeau ; and in 1858, 
M. Debout, in a treatise on the " Therapeutics of Spina Bifida," 
gave the details of several cases in which iodine injections have 
been successfully used. In the following year, Dr. Brainard, of 
Chicago, recorded the particulars of ten cases treated by himself 
and other surgeons, of which four were successful. Again, in 
1860, Dr. Gross, of Philadelphia, reported two cases in the 
"North American Medico-Chirurgical Review," one of which 
terminated successfully. In each case Dr. Gross punctured the 
tumour about an inch and a quarter from its base, by means of a 
small, flat, curved needle, which he directed subcutaneously into 
the sac. Then, through a small canula he allowed the escape 
of a drachm of fluid, and injected a solution of one-eighth of a 
grain of iodine, and a quarter of a grain of the iodide of potas- 
sium. He then closed the puncture by a twisted suture, and 
coated it over with collodion. Three drops of laudanum were 
given, and the child was kept lying on its face. Dr. Gross does 
not write encouragingly on the operation ; still it must be 
admitted that the general results are favourable. In operating, 
the puncture should be very small, and the injection very weak 
at first ; the object being to excite a slow process of inflammation 
in the cyst. It must be confessed, however, that if the life of 
the child be saved, paraplegia is apt to remain, together with 
involuntary defecation and micturition. 
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Parilffsis from Congestion of t/ie Spinal Cord. 

Spinal congeadon id in almost all cases a result of acme spe- 
cific form of dideaae ; bat, aa Rokitaodky lias ofaaenred, it also 
comes on idiopathicallj.* ** It then nsoallj perrades the whole 
cord and its membranes, as well as the brain, and is most fre- 
quently met with in early childhood-" 

In old people, the veins of the spinal cord which accompany 
the anterior and posterior spinal arteries are often found dilated 
and distended with blood. This in many instances may be 
hypostatic engorgement only; but cases also occur in which 
premonitory symptoms lead on to lesions of sensation and 
motion, which can only be attributed to a congested state of the 
spinal vessels, and perhaps to effiision into the vertebral canaL 

Case 3. — A gentleman, aged 76, consulted me in May, 1849, in 
consequence of a sense of heaviness and great weakness of the lower 
extremities, by which he had been inconvenienced for nearly six 
years, and for which he hatl taken a brisk purgative every second or 
thinl week with considerable relief. For a month or more, however, 
the left foot and leg had become somewhat numb and slightly 
oxlomatous ; and he also ex|>erienced so much difficulty and pain in 
raising and rotating the thigh outward, that he had a room on the 
ground-floor converteil into a bedroom. A series of blisters— one 
every fourth day — over the sacrum and loins, restored very much 
power to the lower extivmitios, and enabled him to use the psoas 
and iliacus muscles without pun. He had, moreover, a respite from 
any aggnivation of the symptoms for some three or four months ; 
still they recurred, but were jUways more or less relieved by 
counter-irritants and purgatives, until he died of bronchitis in 1860. 

One marked symptom of which the subject of the above case 
invariably complained, was the great difficulty he experienced in 
walking on first arising after a night's rest : and this is generally 
a feature of spinal congestion. The faculty of motion is more 
liable to suffer than that of sensation, in consequence of the con- 
tiguity of the anterior columns of the cord with the posterior 

* "Pathological Anatomy," traiidlatcd by Moore, vol. iii, p. 44S. 
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surfaces of the unyielding bodies of the vertebrae ; whilst the 
intervening loose cellular tissue between the posterior columns of 
the cord and the posterior arches of the spinal canal admits of 
venous congestion or extravasation of fluid without the same 
amount of injurious pressure. 

Case 4. — ^A locksmith, aged 20, during convalescence from gastric 
fever, the recovery from which appeared complete except that con- 
siderable weakness remained, was suddenly seized with paraplegia of 
the lower extremities, together with a tingling and pricking sensa- 
tion, extending over the skin from the feet to the epigastrium ; and an 
acute pain was complained of from the bottom of the back to the sixth 
dorsal vertebra. On the fourth day, a sloughing sore appeared on the 
sacrum, and the pain extended to the neck and arms, which were 
numb and very weak. The treatment consisted in the application of 
blisters ; by degrees, the extremities regained their healthy power and 
sensation, and in less than a month the patient was discharged cured.* 

It is, perhaps^ impossible to determine the precise condition 
of the spinal cord and its vessels which may have occasioned the 
peculiar symptoms in the two preceding cases. Simple con- 
gestion of valveless veins at once suggests itself as a cause of the 
upward course of the morbid action which was manifested in 
both; but it is improbable that such a state would yield so 
readily to the influence of a counter-irritant, although it certainly 
does sometimes happen that the progress of an internal disease 
is arrested by a cutaneous eruption, and the veins of the spine 
communicate with the superficial veins, either directly or indi- 
rectly, throughout the whole extent of the vertebral column. 
Still, the venous sinuses, and the veins which accompany the 
anterior and posterior spinal arteries, diminish considerably in 
the sacral region ; and it is scarcely probable that the functional 
lesion from congestion would first manifest itself where the 
veins are smallest. 

If, however, the symptoms be attributed to effusion of serum, 
they admit of a satisfactory explanation, by the fact that the 
lowest part of the spinal canal is that to which the fluid naturally 
gravitates ; and there the pia mater, the medium of nutrition 

* **Trait6 de la Moelle Epini^re et de sea Maladies," i>ar C. P. OUivier 
d' Augers, tome iL, p. 452 (deuxi^me Edition). 
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to the nervouB matter of the cord, would be first exposed to 
injurious pressure. 

Irrespectively, however, of pressure from efi^ion, there is one 
circumstance connected with the peculiar mechanism of the 
rertebral column which is worthy of consideration in cases of 
spinal congestion, and it is this : that the spinal oord more com- 
pletely fills the vertebral canal in the dorsal region than it does 
cither above or below, and that, therefore, symptoms of com- 
pression of the dorsal portion of the cord may present them- 
selves at a very early stage of the disease. But as this fSact is, 
if possible, of still greater importance in relation to myelitiB, 
I will again refer to it. 

We may be too ready to attribute morbid phenomena of the 
nervous system to the influence of pressure from effiision, seeing 
that in the healthy condition the cerebro-spinal fluid serves as 
a support and protection to the spinal cord and nerves. In old 
age, too, there is a disposition in the cord to shrink, and the 
transudation of serum proceeds pari passu with the diminishing 
bulk of the organ. So far, therefore, it is a conservative action ; 
but the increased mass of fluid must necessarily produce a 
sensible effect on the pia mater which surrounds a diminished 
cord; and it is just in this state of things that we are most 
likely to obtain relief by the local evacuating influence of 
blisters. 

The ergot of rye has obtained great celebrity, and has been 
very much used in France within the last few years, in spinal 
congestion and in myelitis, in consequence of the property which 
it appears to possess of acting on the vaso-motor nerves, and 
thereby of diminishing the supply of blood to the spin^ cord. 
I shall revert to this remedy in reference to the treatment of 
myelitis. 

Paralysis from Meningitis of the Cord. 

In meningitis of the spinal cord, paralysis does not occur, 
except from pressure produced by exudation of fluid, or by the 
extension of inflammation and disorganization of the cord itself. 

M. Ollivier has given a very interesting example of sponta- 
neous spinal meningitis, in which the symptoms accorded entirely 
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with the structural lesions observed after death.* In adducing 
instances strictly illustrative of the agreement between structure 
and function, I may be departing from the spirit of the age, 
which instigates to the investigation of anomalous cases ; but, 
in truth, I have not made any exclusive selection to show that 
in the great majority of brain and spinal diseases, the symptoms 
point significantly to the seat of lesion. 

Case 5, — Gabriel Frangois, a cook, aged 24, was admitted into the 
H6tel-Dieu with obscure symptoiiis — a general malaise. On the 
fifth day of such discomfort, he was seized with paraplegia, together 
with hypewesthesia of the lower extremities. Three days afterwards, 
the arms became partially paralyzed, semiflexed, and stiff; the right 
pupil was more dilated than the left ; the association of ideas was 
slow. Two days subsequently he died. On eaxmdnationy the cellular 
tissue which surrounds the dura mater of the spinal cord was enve- 
loped in a layer of gelatinous yellow matter, between the arachnoid 
and pia mater. It was most abundant over the lumbal* enlargement, 
and extended as high as the third cervical vertebra. It was thickest 
where it covered the posterior columns of the cord 

In more tractable cases, after the intensity of the inflamma- 
tion is subdued by bloodletting, and other means calculated to 
overcome excited action, the paralyzing efiusion may be drained 
off by the derivative effects of bKsters. 

Internal remedies, however, are not to be disregarded ; and of 
these none promise to be be more effective than the secale comu- 
tum and the iodide of potassium. The external application of 
belladonna and chloroform will be found of great service in 
diminishing the violent pain which accompanies meningitis of 
the cord. Dr. Ramskill has reported two interesting cases of 
spinal meningitis, in one of which paraplegia supervened from 
rapid effiision of spinal fluid. In both, the iodide of potassium 
was used, and apparently with good effect; but in the case 
which manifested no complication of spinal effusion, the ergot of 
rye was employed in combination with the iodide of potassium.f 

Paralysis may result from pressure occasioned by the deposit 
of cartilaginous or calcareous matter, from consecutive portions 

* Op. cit., tome ii., p. 651 et seq. 

t ** Medical Times and Gazette," Aug. 31, 1863. 
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of fluid poured out during several mild attacks of spinal menin- 
gitis. According to Rokitansky,* this deposit is frequently- 
found in the form of scales or laminae on the inner or visceral 
surface of the arachnoid, giving rise to what is called ossification 
of the sj>inal arachnoid. It seldom happens, however, that the 
cf>rd is a^.'tually comprcnsed by this bony matter : consequently, 
irritation and affections of a convulsive character are the 
ordinary forms in which these adventitious growths manifest 
themselves. 

ParalysiH from Myelitis. 

The lesions of sensation and motion which accompany inflam- 
mation of the spinal cord vary with the seat, intensity, and 
pcrirxl of the disease. If only one side of the cord be affected, 
the paralysis which results is confined to the corresponding side 
of the body. When the anterior columns chiefly are the seat 
of inflammation, the paralysis which follows is that of muscular 
motion, but of sensation if the lesion exist in the posterior 
columns ; and if a carefid analysis be made of the several cases 
in which the grey substance of the cord has been implicated, 
it will be found that the function of reflex action has been 
deranged. 

During the early stage of inflammation, when the capillaries 
of the cord are abnormally loaded with red blood, there is a 
corresponding exaltation of tactile sense and muscular contrac- 
tion. It is true, death rarely occurs at this first stage of inflam- 
mation ; but, if we may be guided by the analogy of corresponding 
conditions, superinduced towards the termination of disease of 
other portions of the nervous centre, the above inference is jus- 
tified, and a case in point is recorded by M. Ollivier.f 

But, as the corpuscles of the blood begin to be arrested in the 
injected vessels, a correlative diminution of the vital properties 
of the cord ensues ; and it is made manifest by the decreasing 
sensibility or mobility of the parts which receive their nerves 
from the affected part. It is conceivable that the vascular dilata- 
tion, when thus carried to an extreme degree, produces injurious 

* Op. dt, voL iiL, p. 440. 

t "TraiW de la MoSUe Epinifere," vol. il, pp. 636-640, Observation 81 
itoe Mition). 
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pressure on the complex organ, and thereby diminishes its 
functional activity. 

The next stage is that of serous or purulent exudation, in 
which the consistence and cohesion of the nerve-fibres are 
destroyed, and a solution of their continuity takes place. The 
arrest and accumulation of the blood-corpuscles in the distended 
capillaries impair the quality of the blood, and cause it to behave 
in the same way as when separated from the living body. It 
coagulates, in fact, and the liquor sanguinis, together with red 
and white globules, transude through the delicate tissue of which 
the capillary walls are formed, and which is known to be favour- 
able to the interchange between their fluid contents and the 
tissues through which they pass. In this way, as Mr. Lister 
has satisfactorily shown,* " these tissues in some degree approxi- 
mate to the condition of dead matter, and cease to discharge the 
offices peculiar to them as components of the healthy animal 
frame." This disorganization entails a condition of complete 
paralysis, more or less extensive according to the seat and 
extent of the inflammation. Every part of the body which 
receives its nerves from the spinal cord below the upper level of 
the structural lesion is paralyzed : consequently, when destruc- 
tive myelitis extends throughout the cord to the fifth pair of 
cervical nerves, the upper extremities are palsied, and all those 
parts which receive their nerve-power from a lower level of the 
cord are palsied too. If it reach still higher, respiration will be 
disturbed in consequence of the phrenic nerves becoming involved, 
whilst the circulation of the blood and the pupils of the eyes 
may be aflGscted through the medium of the sympathetic nerves. 

But if the paralyzing influence do not extend through the 
entire thickness of the cord, then may the lower extremities 
preserve their sensation and motion, although the arms hang 
powerless, owing to the disease having dissected out, as it were, 
the groups of ganglionic cells which determine the action of 
certain sets of muscles, whilst the conductors of the will for the 
movements of the legs pass by unscathed. An illustrative 
example, occurring in the practice of M. Broussais, is recorded 
by OUivier. 

* " Proceedings of the Royal Society," June, 1857. 
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Case 6. — A mediail student, aged 21, liatl sore-thn^atj a sense of 
fliiiTocatioTif difficult d^lutition, and cmlwrni^ad iH^]tirat]oii, His 
piil^ wait fillip hardf and quiek ; hln skin hot and dry ; and he hftd 

acute [Klin in the nape of the neek. Jn a very short time iiumbneiiis 
of the fingers of the left hand came on^ which, bj degrees, extended 
ujith© foi*e-arm and arm ] and, the foi J owing day, a piioking sensation 
waa exx>erienced over the whole Hujbj and difficulty also in moviDg it 
The right haud and arm were quiekly affected in a similar niaiiDeri 
whilst the symptoms in the throat and hack of the neck contiDiied 
unrelieved, notwithstanding forty leeches applied to the sides of the 
neck. In a short time both arms were completely paralja^, hut 
without any lesioUj either of sensation or motion of the legs : the 
rectum and bladder, too, retained their healthy power. The febrile 
symptoms and dyspnea gradually increased, and the patient died on 
the eighth day after the attack. 

On inspecting the body, the corpora striata and optic tkalami wem 
found to be slightly tinged of a rose colour ] as were also tho pons 
Varolii and medulla oblongataj to a somewhat greater degree j the cea^- 
bellum being somewhat softer than the cerebrum. But in the Teiie- 
bral canal the spinal sinuses were full of fluid black blood, especially 
in the cervical region, from which a pint at least escaped. Over the 
inferior and posterior half of the dum mater, coveiing the brachial 
enlargement of the cord^ a mass of coagulated blood was foimd infil- 
trated into the cellular tissue between the membrane and the vertebral 
arches. On opening the dura mater> the lower portion of the menin* 
geal canal contained a considerable quantity of red seriim between the 
pia mater and arachnoid } and on the visceral surface of the latter, 
about the centre of the dorso -lumbar enlai^gement, four minute carti- 
laginous 1 ami me were found ; whilst over the brachial enlargement 
several points of adliesion existed between the opi>med surfaces of the 
aiachnoid. The brachial enlargement itselt; for about the space of 
two inches, was remarkably soft, particularly the grey Hub.stance 
which was red and puljiy. The corresponding part of the pia oiater 
was thickened, red, and traversed by numerous vessels. The remaining 
portion of the cord below was somewhat soft^ and the grey substance 
injected* 

This case is interesting on more accounts than one, for it 

illustrates moat of the phenomena of myelitis in the cervical 

region of the cord» The next observation which Ollivier describes 

^^. 78) 13 demonstrative of the fact, that when destructive 

^itis involves the entire thickneee of the cord in the cervical 

* Vol lU ]V' <>IS— C2ti, Olwervatioii 77. 
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region, there is, as might be expected, complete paralysis of the 
four extremities. 

When the disease occurs in the dorsal region, between the 
two enlargements of the cord, the respiratory muaeles which are 
imder the influence of the dorsal spinal ner\*es, obeying the laws 
of irritabilityj are frequently agitated by violent spasms, and the 
breathing is accomplished by short and painful efforts* If the 
disease extend to either enlargement, the arms or legs may par- 
ticipate in tlio spasmodic moyements. But as the work of dis- 
organization goes on, anaesthesia of the surface and paralysis of 
the muscles, above alluded to, follow in the train of symptoms : 
abdominal respiration, disturbed circulation, embarrassed diges- 
tion, difficult defecation, inefficient micturition, and all the con- 
sequences of these respective functional disturbances, ensue. 

Case 7*— A nervmia and imaginative man, with lateral curvature 
of the spine, is alluded to by OUivier** After an irregular coui-Be of 
life, he eJtperieuced, at the age of 34, coniiiderable pain and numbness 
over the curved jmrt between the shoulders; and complete muscular 
pai-aljsi^, with hyperfesthesia of tho arms, rapidly ensued* Hespii'ation 
ai^d e:tj>cctoration were difficult. He had ILkewiae painful digestion, 
obstinate constii>ation, and coii^sidei'aLle ^veakiieHs in the expulsive 
power of the rectum ; but be could void hia urine, and retained the 
muscular power of the lower extremities, until he died, at the a§e 
of U. 

In this caae, the spinal cord did not sniFer from compression ; 
but from below the fourth cervical vertebra to the fourth dorsal 
— ^about seven inches in extent — the cord waa found to bo little 
more than a diffluent mass of greyish-red fluids which fluctuated 
about with the movements of the body, A few nerve-fibres 
remained in the situation of the anterior columns, but in the 
diseased part the anterior roots of the spinal nerves were reduced 
to their neurilemma only, all the white substance or nervous 
matter being absent : tho posterior roots preser\^cd their Integritj, 

The solution of continuity of the anterior columns was not 
complete; hence the case forcibly illustrates the independent 
function of each individual longitadinal neive- fibre. And in con- 
sidering the change of structure above alluded to, it should be 
reniembered that no part of the animal body changes so rapidly 

• ¥oL ii., pp. 658— GG7. 
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after doatb m the B^rroiis tiasue ; no that the decomposed state 1 
in which the diseased jKirtion of the cord wm found might have 
resulted from a /jo*/- moriem transformation : and that it waa 
so, appeared from the injected oondition of the capillary veeseb 
which were left floating in the fluid mam — a degree of vascularity 
inconsistent with absolute destruction of both structure and 
function. 

Case 8,— Dr. Nairne has recorded a more acute case, in a boy aged 
17, who had aluo au affectioti of the heart restdtiug fj'om rheuniaUsm, 
and in whoui cliorea existed. He was admitted into Bt. Oeorge^s I 
Hospital on the 27th of June, 1849 ; having been exjx>sod on th^ 
22nd to ft severe joltmg in a unit, on the following duy he was vmable 
to walk. On the 24rth he was said to have had a tit. He oomplamed 
of pain in Ms hack , knees and feet, and had convulsive nioveroentB 
of his legs and the diat<Ji"tion of features of chorea. On the 28tb, the 
convulsive disturbance was somewhat relieved ; hut on the 29th it 
again inci-eased ; and on the 30th it tvoh bcj violent, that the sides of 
his legs and hoily became excoriated, Dniing the last two clayn of his 
life, he passed his motions under hiuL On the 3rd of July he died; 
the convulsive movements having ceased only some houiii before Hi 
death* 

On eJfamining the body twelve hours after, the spinal Tcins were 
fountl to he greatly congeated ; and a portion of the spinal mar- 
row — an inch at least in length— opposite the third and fourth dorsal 
vertebrae was white, and reduced to a semi-fluid state. In the central, 
part of this softened portion there was Enid ; and the remainder ' 
so thoroughly disorganized, that it was thought unnecessaty to pud 
any of it under a microHCope^* 

In these cases, convulsivo movements are apt to occur in the 
legs, and to continue for a long time, even after the arms hays' 
become completely paralyzed. These phenomena are, doubtlessj 
owing to the excitement of disease reflected from the spi 
marrow to the motor nerves of the lower caLtremities. The same 
involuntary movements may be produced artificially by tickling 
1h.e solea of the feet, the nervous connexion of which with tha 
brain is cut off by the destruction of a portion of the cord. The! 
^ifluence of the stimulus is transmitted to the spine by tt^ 

ddent nerves, and is reflected back by the motor nerve 
©by producing spasmodic contractions of the limb. Souir | 
* ** Medico Cbirurgical Tmnaactions/' voL xiiiv., p. 37. 
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interesting cases of this description are recorded by Dr. Budd in 
the twenty-second volume of the " Medico-Chirurgical Transac- 
tions." 

But when the disease is confined to the lumbar enlargement of 
the spinal marrow, the convulsive movements occur at an early 
period of the disease, and cease pari passu with the disorganiza- 
tion of the cord. Dr. Brown-Sequard insists on the importance 
of this symptom for the determination of the precise seat of 
inflammation ; the persistence of the spasms in the paralyzed 
legs being indicative of myelitis above the dorso-lumbar enlarge- 
ment, and its early cessation a proof that the disease exists in 
the dorso-lumbar part of the cord. For a time, also, the electro- 
muscular contractility is retained;* but eventually this latter 
property is almost always lost. In the same manner, if there be 
in the first stage spasmodic contraction of the sphincters of the 
rectum and bladder, the urine generally becomes alkaline from 
retention ; and priapism not unfrequently results as a reflex 
action from a distended bladder : but this state soon gives place 
to a negative condition, which is often ushered in by reflex 
spasms of the legs during defecation and micturition. 

The characteristic symptoms of paralysis, as induced by 
destructive myelitis, are — 

1. Pain over that portion of the back which corresponds to 
the seat of inflammation. 

2. Lesions of sensation giving rise to feelings of formication, 
creeping, pricking, tingling, heat, or cold ; to numbness or 
complete anaesthesia. 

3. A gradual and progressive diminution of muscular power, 
distinguishing it from the paralysis which the French have 
denominated ataxte locomotjice progressive, 

4. An equable degree of paralysis in all the muscles which 
are implicated : for as in health the nerve-force is distributed 
to whole groups of muscles in an equal degree, so likewise is it 
annulled when the nervous centre is disorganized. 

* To determine the amount of muscular exoitability, M. Duchenne, of 
Boulogne, places the moistened conductors of his volta-faradaic apparatus on 
each side of the belly of a muscle, and thus ascertains the amount of electro- 
muscular or Hallerian irritfibility which the muscle possesses. — " De I'Electrisa- 
tion Localis6e," &c., p. 66. 

D 2 



S6 



PARALYSIS FROM AFFECTTD2«8 OF THE SPINAL C«>BT>- 



y 



5* Convulsive and reflex movometits of the 
muscles. 

6, 8pasm or paralysis of the rectum and bladder. 

7, Alkaline urine* And, finally, 

8, The loss of electro-muscular contractility. 

Be the cause of acute myelitis what it may, whether accidental 
Tiolence, inordinate mu.gcular exertion^ the abuse of venereal 
pleasure, cold, tubercle, or any other cause, when paralysis has 
once supervened, there is great reaaon to fear that the inflamed 
portion of the cord has passed into a state of disorganization! 
and that the disease is incunible. The prognosis, however, will 
in some degree depend on the precise seat of the diseaBe. If it 
be in the cervical region, for reasons already stated, the imme- 
diate danger is greater than when in the dorsal* In this latter, 
again, the prognosis is more unlavourablc than when the lower 
portion of the spinal marrow is affected ; and when the patient 
retains the command over the motions of the rectum and bladder, 
and the acid character of the urine remains unchanged, the case 
is still more hopeful. 

But in the dorsal portion of the spinal column there is an 
exceptional state of things, in consec^nenco of the calibre of the 
canalj which is narrower and more closely adapted to the volume 
of its contents than any other part. In the cervical vertebu©, 1 
where the extent of motion between vertebra and vertebra is ] 
greater, the canal is of a triangular form, and large in proportioa 
to the size of the cord. In the lumbar vertebrae it is also j 
triangular and capacious, and the dura mater is loosely con- 
nected with the bony canal, A considerable space, moreover, I 
is left between the opposed surfaces of the arachnoid, ao as to 
allow of a sufficient play of one surface on the other ; and thus, ' 
at the greatest extent of natural curve, no pressure can take I 
place. Not so, however, with the dorsal vertebrae, the mechanism 
and articidation of which conspire to hmit motion ; and there I 
the cord is closely enveloped in its membranes, wliich morftl 
completely fill the canal- This construction of the spine waal 
t described by Mr. Earle* to explain a cireuinstanca| 

*M hi the MeelmniBm of the S^jme*" — " Pliilosophicftl Tranaactiona. " 1^ 
tH, pp. 2;(J— 2S3, 
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which had been noticed in diseases affecting the vertebrae,— 
namely, " that the symptoms of irritation and inflammation of 
the spinal marrow are much more early manifested, and are 
generally more serious in their consequences when the dorsal 
vertebrae are affected than when either the cervical or lumbar 
are the seat of disease. In the former case, the slightest con- 
gestion or efl^ision is often productive of serious symptoms, from 
the canal being smaller and more completely filled with the 
marrow and its membranes ; whilst in the latter description of 
cases, from the greater capacity of the canal and looseness of the 
membranes, considerable effusion may exist without at first pro- 
ducing any marked symptoms, more particularly in the lumbar 
region," — where, from other circumstances already explained, 
pressure is less dangerous to life. 

In all cases of paralysis dependent on myelitis, both diagnosis 
and prognosis are greatly assisted by a knowledge of every 
antecedent and concomitant circumstance connected with the 
particular instance. In the acute form, every characteristic 
sign is well marked, and the disease runs a rapid course. M. 
OUivier gives, as an average, from three to four days ; * but in 
some chronic cases the pain in the back is sometimes scarcely 
noticed, notwithstanding that the structural change in the cord 
may pass through every stage of disorganization. An example 
is quoted by Dr. Abercrombie from Professor Brera : — 

Case 9. — A man, aged 40, was received into the hospital of Crema, 
in the spring of 1804, with no other complaint than general weakness 
and depression, for which no cause could be assigned. He lay con- 
stantly in bed, but did not complain of any pain ; his appetite was 
good, and he was free from fever. From being lean and pale, he 
became so fat and ruddy, that suspicions were entertained that he was 
feigning : but, as winter approached, he became lean and cachectic. 
In Febniary, 1 805, he became completely paralytic both in his legs 
and arms, and he died suddenly in March. On impection, all was 
sound in the head, the thorax, and the abdomen. In the spinal 
canal, however there was much effusion of bloody, sanious fluid, with 

♦ An interesting case of paraplegia, from acute myelitis, which was caused 
by the action of cold in the body, and which lasted six days, is reported by Dr. 
Burrows in the "Medical Times and Gazette," voL xxiL, p. 331. M. Ollivier 
records a case of chronic myelitis the duration of which was fifteen years. — 
Tome ii., Observation 92, p, 685. 
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markfl of inflamTnation and ftiippuration in the spinal cocij. ^e sal^ 
stance <^ which wm remarkablj noft, and tending to disaofaituai * 

Bnch caaea, in which a progrearire weakneaa u tbe «xilf 
aymptofn antecedent to complete paraljflM, are nnallj eaDed 
non'inilammatorjr ; and the morbid reault ia, for the most poErt, 
a white ^ftening of the ffpinal cord : but ramolliffiement 19 Terj 
aeldom obaerred where pain haa not previooaly existed, and ia 
the great majority of caaea I am diapooed to think that it 
dependa rm an inflammntory origin. Lallemand, of MontpelliH; 
wb/jae invfsrtigationa wero in a grr^t degree confined to joang 
and rigorwja per«on«, regarded every case of softening as tiie 
r^walt of hyper^5mia, frxtravaaation, and endogenous formatioa at 
f^nn; whilat WmiAn, whr^e observations were confined afanosl 
^rcAlamvely t/> the agerl, maintained that the stmctural leaioa in 
f\n^,\ifu might fftuMT without a trace of congestion, infiltimtum, 
//f ft9fft\M ft^^f^iffti, — brjt that it resulted from a diseased slate 
^4 tfc^ arf/flrie^, and, r,oni»erjuently, from an imperfect natriticm 
^4 fJftA ^n Uf whi/;b i\%(mf^ arteries are distributed, 

it in fffoMfU', that }ff/ih views contain the elements of troth, 
^Kft4 U,^r ¥4t^»in^ mny d^rji^mrl rm inflammation^ exudation, and 
AM^4rf,i//iri </f th^ ^/mnffCiWh tissue of the cord ; and that it may 
fc^ pf^Artf'M tAf^t }fy a diseased c<;ndition of the arteries, and at 
%^ f/^M //f tJi/j f'jgjftUHTum, whereby the mutual interchange 
tM'w^s^fU iiii^. hUffffi ari/1 the tissues is interrupted. 

Vf0tt$t0tUAyf i\uf r|ii/;stioti is of no great practical importance ; 
ff^f m * |(^Mrfal mk; of tr^satment, it may be stated, that as long 
m itf^ fMh^^lM utttmiUrH ant c^mvulsed, rigid, and irritable, the 
m^ ^A w$fiphUfi(u$iUm and c/mnl^jr- irritants is indicated; but 
w>M** ii$*r tufvutm whuiU ura calculated to subdue the stage of 
^fZ^Utium itsifir fhihA Uf arn^tii the further progress of disease, 
iuA {Mfalynis suf^^rvenes, stimulants are the only remedies 
wbi/;b bftv^ ifi/j y^twiir of restoring to functional activity those 
rMrr^'<;^IU an/1 tfynidueting fibres which are not irretrievably 

And of all stimulants with which we are at present acquainted, 
ek^ricity and strychnine are unquestionably the most potent 

• '* At>«rerombie on the Brain," &c., p. 354. 
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and the best. The latter appears to act as an excitant on the nerve 
molecules of the spinal cord, perhaps through the influence of the 
vaso-motor nerves : and if it does so, it is reasonable to suppose 
that it may do good after the exudative process has taken place. 
M. Barbier, of Amiens, first suggested the Bccale cornutum as 
a remedy possessing the same power as that of strychnine, but 
in a more manageable form ; and M. Payan, of Aix, reasoning 
on the special action which the secale appears to have on the 
nervous system, producing as it does feelings of tingling and 
involuntary spasmodic movements of the legs, tried its effects 
in paraplegia, and in many cases with the most encouraging 
result. From repeated and careful observations, he concluded 
that where neither great pressure beyond that which simple con^ 
gestion produces, nor disorganization of the spinal cord exists, 
its remedial power is very great. In one case of paraplegia, 
complicated with paralysis of the rectum and bladder, the 
healthy function of these latter organs was completely restored. 
At the Bicetre, M. Guersant has had much experience of its 
action, and has established the fact of its efficacy as a means of 
resuscitating muscular contractility of the rectum and bladder, 
and of assisting the latter organ to expel the remains of calculus 
left after lithotrity.* The interesting question, however, 
which suggests itself from our knowledge of the property of 
ergot of rye in arresting uterine haemorrhage is, whether its 
special agency may not be on the sympathetic system, and, con- 
sequently, on the vaso-motor nerves ? The gangrene which it 
produces points to that particular action ; and a distinguished 
physiologist affirms that he has seen the diminution in the 
calibre of blood-vessels of the pia mater of the spinal cord take 
place in dogs after they had taken large doses of ergot of rye, 
and that the reflex power of the spinal cord becomes very much 
diminished under its influence.f And yet the prolonged use of 
the ergot produces convulsive affections of the face and hands, 
and in some cases absolute opisthotonos — results entirely at 
variance with the growing opinion of the effects produced by a 
diminished supply of blood to the spinal marrow. But we are 

« ** Journal de Ohimie M6dicale," June, 1839. 

t ** Lectures on the Diagnosis and Treatment of the rrincipal Forms of 
Paralysis of the Lower Extremities," by C. E. Brown- Sfequard, ALD., p. 78. 
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not called upon to discard a remedy because we cannot entirely 
explain its mode of operation ; neither should we disregard the 
experience of men like Guersant, Trousseau, and Brown-Sequard, 
from whom we have every encouragement to depend on the 
ergot of rye in chronic myelitis, especially when the pelvic 
viscera are implicated in the paralyzing influence. I have 
given the aothereal tincture in doses of from ten to twenty drops 
twice or three times a day, and certainly with advantage ; but 
I have not experienced the relief to reflex convulsions from it 
which I have been led to expect, and have, therefore, trusted to 
prussic acid, digitalis, and belladonna for that purpose. 

After the local pain in the back has been subdued by the 
regular and repeated application of two or three leeches to the 
painful part, followed by a large warm poultice over the whole 
length of the spine, and a belladonna plaster of equal length to 
follow it, or an occasional blister on each side of the spine, 
together with mild, warm purgatives, if necessary, I have 
found no remedy so efiiectual as strychnia, in the dose of one- 
twentieth of a grain, repeated more or less frequently (twice or 
three times a day), according to the evidence of its action. 

Electricity, after the activity of inflammation*has been sub- 
dued, is a therapeutic agent of great value; and my own 
experience has convinced me that the continuous current of 
galvanic electricity is just as efficacious as the induction or 
intermittent current. 

Whether galvanism or electro-magnetism be employed, no 
high degree of tension is required for the restoration of muscular 
power : on the contrary, I suspect that the favourable course of 
many a case has been retarded by the employment of strong 
currents, and that Pfluger's experiments may be contemplated 
with advantage. * 

But when disorganization of the spinal cord has become an 
accomplished fact, the disease is incurable. The exigencies of 
the patient, however, are not the less pressing on the careful 
attention of the physician, and in nothing more so than the 
protection which is called for against bed-sores, which will 
sometimes occur in spite of the greatest care. 

Spinal congestion and inflammation may result in apoplexy, 
or tiie formation of a blood-clot in the cord itself, or on its 
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surface ; but paralysis is not an invariable attendant on such 
extravasation, unless it be in the substance of the cord. Such 
cases are extremely rare ; but when they have occurred, the 
clot has generally been found in the cervical region, and, 
according to Rokitansky, in the grey substance of the cord. 
Dr. Abercrombie has given a summary of nine cases, in five 
of which the extravasation existed on the surface, and convul- 
sions, without paralysis, were the principal symptoms. In four 
others, the cord being more or less implicated, paralysis ensued. 
Paralysis may likeunse supervene from induration of the spinal 
marrow, which is not an unfrequent result of chronic myelitis. 
The preternatural consistence is generally confined to the 
cqlurans of the cord, and the cervical region is by far the most 
frequent seat of the affection. This structural change is pro- 
bably due to a peculiar condition qf the blood, or of the extra- 
vasated fluid from the blood, which becomes converted into an 
abnormal fibroid tissue, the deposition of which in the inter- 
stices of the longitudinal nerve-fibres involves the absorption 
of the nervous matter; and the resulting induration is called 
sclerosis. A very remarkable example of paralysis from this 
cause is recorded by M. Portal,* of which the following contains 
the most important details. 

Case 10. — The Marquis de Causan, of a nervous temperament, 
experienced some tingling sensatiou in the right hand, and shortly 
after in the right foot. This first symptom of nervous disturbance 
was followed by partial ansesthesia of the hand and foot ; bat the 
fingers and toes retained their healthy power of flexion and extension. 
Both hand and foot, however, wasted, and became colder than the 
corresponding members of the opposite side. Gradually the tingling 
and succeeding anaesthesia extended to the fore-arm and leg, and even- 
tually advanced to the arm and thigh, each part wasting rapidly as it 
became affected. For about a year the disease remained stationary, 
during which the patient was enabled to walk about his room with 
the assistance of a crutch Then the fingers and toes of the left side 
became similarly affected, and the symptoms of disease extended 
precisely in the same manner as they have been described on the 
right side. Eventually the patient was confined to his bed, unable 
to move either hand or foot. (By this we may infer that he gradually 

* "Cours d'Anatomie M^dicale," tome iv., pp. 116, 117. 
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loet iha powt*r of muiion, us well as of mumthm*) He breathad, and 

swallowed his ftxMi, hownver, without difficulty, njvl all the otWr 
fiuiutiotiH of tjjc iMxly were jierformed. Ilia dt;titse of sight next 
biOftUJe w<?ak» and bj degrtsis he became perfectlj bllijd, Th« ik^Jise 
of hcariug was loiJt in tho same maimer. Stilly he could pronotmce 
hiji wtd'ds, but ssiDiewLat iiidiatiiictljr, and the J^ower of deglutition, 
by slow degn*CfS became iiioi*e and more impUciited, until he expe- 
riencod gi-eat difficultj in swallowing a few spootifuk of soup or jelly* 
The pulee, ijlow from the begiuniiig, became slower and slower, uuti! 
at latjt tea puLmiions only in the minute were eounted ; jtud the regpi- 
ration also liecame more feeble and more etnbanu^aed, tiiitll at lit^it 
life ebbed out. The body waa ejca mined by M, Dejeau, a distin- 
guished Burgeon of tli« day, who found tJie brain and every other part 
healtjjy, oxcupt the sipinal cord, the tservical [mrtion of which wa.^ iudu- 
riited to the couiiiBteuco of cai-tiliige. The membTaues ooveiitig tluj 
disease were very red. 

The above, together with two other ciises of induration of the 
spinal marrow, are contained in M. OUiYier's work ; and in all 
tliere is a great analogy of aymptoms : bnt the most remarkable 
feature in all is the long duration of the disease, notwithBtandiDg 
tho important j)ortioii of the nervous centre atfected* In neither 
case was there any muscular contractioa which is ao commonly 
observed in myelitis ending in raniolliasement. 

A remarkable case of induration and local softening of the 
spinal cord is also recorded by M. Laboulb^ne, which haa been 
quoted as suggestive of the exact chamiel in the eord througli 
which impressions of sensation are transmitted. 

Case U. — Etienne OapsCj aged 44, a carpenter, was admitted hiw 
La Chai'ite, March 15, 1854, with his arms, hanging paiulyzed by liifl 
sida As long ago as 1843, after an excess of work and late hounsi he 
lost his appetite ; and, after a time, he felt fatigue more than was his 
wont : then he had pain in hh loina and diMcult micturition. At 
one time he hiid I'oiention of urine j still he woiked at his trados but 
was trosibled with the pain in the loins, cramps in the legs, b^as of 
sleep, and tingUng in the soles of his feet, his arms remaining unaf- 
fected. In 1849, he entered a 77mison de smUSf in consequence of 
head ache, loss of memory, paiu and sense of compression round the 
body^ diliienlt micturition, and obstinate constipation. In August of 
■j he felt a little weakneas of the riglit hand and ami, so that 
not hammer a naU : his memory again failed him ; bat it 
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returned during the years 1851 and 1852, his nght arm remaining 
weak. In the summer of 1853 it regained strength ; but in October 
it again became weak : his memory again failed, and in December the 
left arm also lost power. The pain in his back had disappeared. In 
1854, the arras became powerless ; but he had prickling sensations in 
them, and cramps. He had still the use of his legs ; but they even- 
tually lost power, and he remained in bed six months stiff as a statue. 
Then came a remarkable improvement, so that he was able to get up 
and walk ; but his arms remained powerless : and thus he presented 
himself at the hospital. By the use of moxas to the back, an induc- 
tion current of electricity to the aruis and hands, and by a course of 
iodide of potassium, he improved so that he could lift and carry a 
chair ; but the arms became cedematous, and the urine slightly albu- 
minous. On the 16th June, he left the hospital much improved, but 
returned on the 16th of October as bad as ever, and with a recurrence 
of pain in the back ; and on the 3rd of November, after a day of 
agony, he died. 

Examination. — Rigor mortis was very pronounced ; the brain 
was healthy ; the white columns of the spinal cord were indurated 
throughout, and shining, especially where cut into, except between 
the third and sixth dorsal vertebrae, where the cord was soft, pulta- 
ceous, and slightly red. In the indurated parts, numerous granules 
of greyish matter glued the nerve-tubes together and compressed 
them, their contents being homogeneous and viscous. The capillaries 
were few in number, and with granules on their parietes. In the 
softened portion, the capillaries were more numerous ; much granular 
matter existed ; as also in the comua of the grey matter, but not in 
the centre.* 

The iodide of potassium is a remedy which suggests itself to 
the mind in cases where there is good evidence to believe in the 
existence of chronic myelitis with induration of the cord. For 
upwards of ten years I had under my observation a gentleman, 
who, at the age of about sixty-five, began to show symptoms of 
what I suspected to be induration of the spinal cord. At an 
early period of the disease he had paroxysms of distressing 
formication, each of which was the prelude to loss of muscular 
power. A course of the iodide of potassium always relieved the 
itching and tingling surface, but on no occasion did it arrest 
the progress of the general paralysis. 

♦ ** Mgmoires de la Soci§t6 de Biologie," 1855, pp. 233—46. 
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The absenoe of paio aod o( fpasmodic muBciiIar ODOtnictioii of 
mtasdes in thb ofibetioti^ enjoins m\mh estttioii in deteraiiiiiiig 
the precise moment when the spiual cord is likely to be fiiTOtir* 
ribly afiixt^id by the energetic exciU^ment which stTj*clmine hm 
the property of commtiDicatin^ to it : ttierefore, ita intertml 
adminijatmtiQii may be preecnled by ita ext^ernal tiae, tog^thei 
with other stimulantB in the form of embrocatioiia over thu 
spine, in this as in all other varietim of myf^litis when the stage 
of excitation has been snbdiiecL The same external applicatiotw 
may be employed for the purpose of stiinulat^in^ porsily^ 
muscles to action through the inHuence of the Bonalttve brandies 
of the Bpinul nerves. 



Paraifim from Tabes DormlU* 

A more tractable form of paralysis b not uufreqtiently soei 
in youth and early manhood, which may he traced to the vicio?is 
and enervating babit of masturbation > The oxhaiiBtiiig pmedco 
is far more coraraoo than is generally supposed; but it is only 
when carried to an extreme degree that it entails a wasting of 
the spinal cord, and all the accompanying misery which have 
long been known under the designation of Tabes Dorsalis, 

The terrible delineations made by Tissot, in hia treati^ oa 
Onanism, arc doubtless exaggerated for the purpose of deter- 
ring the unwary : and it is a pity they are so, for some imagiim^ 
tive minds are apt to be lured away by the romance of an erotie 
martjn^dom, whilst a more faithful picture might inspire a pi^ 
tecting intimidation, 

M* Lallemand, in the course of fourteen years, eoUacted 
upwards of a hundred and fifty casesj in which all forms of 
specific diseases — of the brain, the heart, the lungs, the stooiach, 
and of every other organ— presented themselves ; every one of 
which was occasioned by diurnal pollutions * 

The propensity has been known to exist in early childhood^ 
long before the testes and vesicnlse seminales bad acquired their 
func tional activity, or the moral attributes their restruining 
ice. But in such cases the habit has been engendered by 
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some local irritation of the sexual organs, sucli as ascarides in 
tlie rectum, incontinence of urine, accumulation of sebaceous 
matter between the glans penis and the prepuce, &c. 

Case 12. — A boy, aged 8, who had been the subject of paraplegia 
for several mouths, was placed under the care of M. Lallemand. The 
child's legs were kept in a bent position ; his face was pale, his body 
emaciated, and his intellect manifestly affected. Masturbation was the 
obvious cause of the infirmity, and the patient's hands were accordingly 
secured until inflammation of the urethi-a was set up by the inti-o- 
duction and retention of an elastic gum bougie for that purpose. By 
such expedient, the penis could not be touched without extreme pain. 
In eight days the boy was able to stand, and in three weeks from the 
commencement of the treatment he could nm about as well as ever, 
no medicine having been given. 

The restoration of the intellect requires far more time than is 
necessary for the apparent renewal of bodily vigour ; and it is 
when the mental faculties should be most rapidly expanding, 
that they are most apt to be blighted by the pernicious influence 
in question. From the age of twelve or fourteen, to eighteen or 
twenty, youths are not unfrequently exposed to a focus of con- 
tagion in schools and colleges, which masters and tutors, under 
the illusion of the innocence of their pupils, may repudiate, but 
which, nevertheless, exists ; and the evidence to the fact is the 
painful avowal which is readily made by the victims to the 
temptation. We have, moreover, the testimony of M. LaUemand, 
that " nothing is more common than timid, yet educated indi- 
viduals, who complain of debility, and seek advice for the acqui- 
sition of strength, and who, when questioned, admit that they 
have been guilty of masturbation at an early age.'* 

Case 13. — A collegian, aged 22, experienced, on getting out of bed, 
a sensation of tingling and numbness of the feet and legs, which went 
off after walking two or three times across his chamber ; and he felt 
no more of it for about a month. His legs, however, were weak ; and 
a month after the first attack, when at a ball, he discovered that he 
was perfectly unable to dance, having entirely lost the power to sustain 
the weight of the body, and preserve its equilibrium on either leg. 
He became perceptibly weaker daily, and on applying to me he could 
not ascribe his infirmity to any cause ; but when I alluded to that 
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under ooosideratioii, he immediately acknowledged tlie poosibilitTy 
and on discontinaiDg it he soon regained strength, so thai he played 
at cricket three months after without fatigae. 

Case 14. — Another collegian, aged 2*\ cc»isulted roe in conaequenoe 
of a considerable failing of moscolar power in his arms and leg^ 
together with tingling and nnmbneas in the arms and hands. Both 
d^lntition and articulation were performed with difficulty, and he 
had strabismus with double vision. He could jtcarcely stand, and, in 
attempting to walk, threw his legs hither and thither to preserve his 
equilibrium : he had also a sensation of treading upon a soft carpet 
when on the bare floor. Defecation was somewhat difficult, but the 
power of micturition was preserved. For an entire month, during 
which he was taking the twentieth of a grain of the bichloride of 
mercury twice a day, the weakness of the legs increased rapidly, so 
that at last he could not stand without being supported by two 
persons, and the power of projecting one foot before the other was 
well-nigh lost. Up to this time he auributed the symptoms to a £dl 
on the back which he had had some months before ; and although no 
local pain existed in the back, counter-irritants had been applied. On 
questioning him, he at once aUowed that he had practised onanism 
for some considerable time, and determined to break it off. The bi- 
chloride of mercury was discontinued, and the compound tincture cf 
bark (5ij. ) twice a day was taken instead. The expulsive power of the 
rectum was regained in a few days, and at the end of two months the 
gentleman could walk a miJa An occasional small blister to the 
back appeared to give an impetus to the recovery of strength on every 
occasion that such appliance was used. 

Many circamstances oecurred in the aboTe case whicb are 
observed in the disease, lately named by the Freneb, ataxie 
locomotrice progn^mt^. Both are apt to originate from onanism, 
and it is possible that spermatorrhoea may hare existed in 
the affection just described, but the attention of the profession 
had not been directed to that enervating phenomenon. The 
peculiar movements of the legs, the partial anaDsthesia and 
diplopia, are all symptoms which characterize ataxia; and it is 
probable that if atrophy of the spinal cord had been realized in 
my patient, the successive stages of ataxia would have been 
observed in him, with this marked difference, however — that in 
the case I have recorded, the muscles of the extremities abso- 
lutely lost their power ; whereas, in ataxia, it is the loss of the 
power of co-ordination in the acts of volition, and not the loss of 
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muscular power, which is observed. This distinction has been 
strongly insisted on by M. Trousseau as a pathognt)monic sign.* 
The habit to which the occurrence of tabes dorsalis has been 
imputed is not peculiar to the male sex. It is sometimes, though 
much less frequently, practised by the female also, in whom the 
brain yields more rapidly to its influence. I have seen but one 
unequivocal case : and in that I was led to think that that pecu- 
liar morbid state of the spinal cord which engenders a host of 
affections, united under the common name of spinal irritation, 
was the exciting cause ; for, on pressure being made over the 
liunbar vertebras, a sensation of intense throbbing and itching 
was aroused, which provoked the necessity of friction. 

The observation of M. De8landes,t that out of every twenty 
cases of leucorrhoea in young females, from fifteen to eighteen 
result from masturbation, will not, I am sure, be endorsed by 
medical practitioners in this country. On the Continent, and 
especially in the southern portions of it, sexual abuses are 
undoubtedly carried on to a frightful extent; and there, M. 
Deslandes' statement may be founded on facts. 

Two cases are recorded by LallemandJ in which there was a 
change of anaesthesia from one hand to the other almost daily, 
and this kind of transference from one part to another is not 
unusual in tabescent palsy. 

Tabes dorsalis has been known to produce affections of every 
organ of the body : consequently, the disease is remarkable for the 
diversity of its symptoms, which vary according to the constitu- 
tion of the patient. And although its early influence may engender 
functional disturbance only, the permanent irritation reflected 
from the spinal cord is adequate to the establishment of struc- 
tural lesion in any of the viscera. 

On the other hand it should be borne in mind, that there is 
not an organ in the body which may not be the source of a reflex 
palsy : so that it becomes a matter of great importance to deter- 
mine correctly the order of antecedence, lest we render ourselves 
obnoxious to the rebuke which is implied in Lallemand's aver- 
ment, that he has seen many cases of tabes treated for spinal 

* ** Clinique Mgdicale de I'Hdtel-Dieu de Paris." 
t **Dictionnaire de M^decine,'' art. Masturbation. 
t VoL ill, p. 65. 
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irritation, by lecelies^ eautcricfl and bli§ter8, with more harm 
than good. 

The pallid face, the eyo encircled by a livid areola, tlic furtive 
glance, the muscular debility and emaciated frame, forjn> collec- 
tively, a reason for suspecting the ei^istenee of onanism : and 
when paralysis supen^enes, in nineteen cases out of twenty the 
patient will readily admit the truth of the conjecture. 

The proijnmmi in these cases, must obviously vary according to 
the indicationa of the extent of atrophy of the spinal cord. If 
the paralysis he not occasioned by absolute degeneration of the 
cord, muscular motion may be restored, debility may sooner or 
later disappear, and the wasted muscles may regain their healthy 
volume. Such was the happy result of the three cases I have 
described : but I suspect the generative power is never thoroughly 
developed in those individuals who have practised masturbation 
to a great extent in their youth, or restored to a vigorous condi- 
tion after it has been lost, iVom that cause^ in manhood, even 
when the wasting of the spinal marrow has not proceeded to any 
considerable extent. But when the lumbar portion of the cord 
is reduced, as it sometimes is, to less than half its natural size, 
and its structure is considerably indurated, the paralysis is incur- 
able : for the amount of diminution is not an expression of the 
precise quantity of nervous matter absorbed, seeing that there 
is in tabes dorsalis^ as iu induration from chronic myelitis, a 
deposit of adventitious, fibroid, connective tissue, which com- 
presses, and still further atrophies the contracted nerve-cells 
and nerve-fibres* 

The tnatment of tabescent palsy should be influenced by the 
cause from which it originates. If any local irritant exist, it 
should be removed ; and in the administration of tonics, it is 
advisable to refrain from such as have the property of stimu- 
lating the generative organs. Accordingly^ when the rectum 
is fretted by the presence of ascarides, an excellent tonic, 
anthelmintic, proposed by Dr. A. T. Thomson, is a solution of 
chloride uf sodium in a strong sulphureous water. A drachm 
of common salt, in hitlf a pint of Uarrogate water, taken early 
e vcr^m orningj and an enema of the same administered overy 
B^^^^ill eflectually expel the worms in conjunction with the 
^pndant mucus* 
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If irritating sebaceous mucus be the cause of irritation, and 
the prepuce be long, Lallemand has found circumcision to be 
the best remedy ; and Mr. Athol Johnson endorses the recom- 
mendation by the record of a case in which onanism was 
practised to a very injurious extent by a boy six years old. 
The sense of hearing was considerably impaired, and Mr. 
Johnson, after trying many remedies in vain, removed a portion 
of the prepuce with benefit.* So also in the female, should the 
pernicious habit be carried to the extent of endangering the 
intellect, the most promising remedy is excision of the clitoris. 

In no bodily disturbance is the value of pain more manifest 
than in these cases of sclerosis of the spinal cord, wherein it is 
rendered conspicuous by its absence. In all other inflammatory 
conditions of the organ, local pain and muscular contractions 
are inestimable indications of treatment ; and in tabes they 
would be a warning for the administration of the ergot of rye, 
iodide of potassium, and belladonna, at the precise period of 
time when irritation, congestion, and infiltration might, pos- 
sibly, be arrested. 

The patient is fortunate who seeks and follows the physician's 
advice in time to be rescued from the consequences of absolute 
disorganization of the spinal marrow : and in such a case, the 
main indication of treatment is to restore muscular tone, and to 
subdue nervous susceptibility. This object is best attained by 
a mild, imstimulating nourishment, by gentle tonics, and by 
protecting the patient, as far as it is possible, from salacious 
thoughts and feelings. 

In many instances, the mere relinquishment of the enervating 
habit allows the natural elasticity of the constitution to regain 
bodily tone ; but when the nervous centres and flagging muscles 
require the assistance of medicine, the unstimulating prepara- 
tions of iron, combined, if necessary, with camphor or conium, 
are the best that can be given. The daily or occasional use of 
the bath, either tepid or cold, and in such a form as is found 
to promote the greatest amount of comfort and reaction, is a 
valuable remedy. The French give considerable faith to the 
sulphureous waters of Cauterets, Bagneres de Luchon, and Aix 
in Savoy. 

♦ "Lancet," April 7, I860. 
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Galvanism, by moans of a weak continiious current, may be 

employed with advantage for the purpose of reatoring activity 
to the paralyzed muscles. If the attempt be made through the 
iiifluenoo of the sensitive branches of the fipinal nerves, the 
current should be directed from the part moved by the palsied 
muscles to the spinal cord ; but if the muaelea are to be itimu- , 
lated by the direct action of the galvanic current, it ahoiald I 
bo made contrifugally from the spinal cord to the musclci 
thera&elves. Both plans may be adopted, and Pulvermaeher*a 
galvanic baud is, perhaps, the most convenient iustrument to 
use. 

After restoring to the several organs which may be impli- 
cated in the disorder their harmonious action, if debility of the 
genital organs be found to remain, such aphrodisiacs as the 
chlorate of potash, dilute phosphoric acid, and bmcia may be 
given ; but it should be carefully borne in mind that temporary 
stimulants are worse than useless ; trnd in the category of this 
class of medicines, caiitharides stand prominently forth as the 
active piinciple in the so-called Italitm lozenges and Venetian 
pastilles, as well as in thoac nostrums which are daily advertised 
in our public journals. 



Pamipmfrom MorbM Growths in ami about the Spinai Cord. 

These adventitious products occur under various forms, and 
give rise to a diversity of symptoms, from which we may calcu- 
late upon more assistance in determining the functions of each 
individual portion of the spinal marrow than from, any direct 
experiments, however carefully they may be conducted. 

Of all extraneous groxvths from which paralysis ensues, the 
most frequent are tubercle and cancer. Neither, however, has 
been so often observed in the vertebral canal aa in the cavity of 
the cranium : but when either occurs, the alow process of Hm 
formation maj enable the cord so far to accomraodat© itaelf to 
exceptional preaaure or structural disintegration, that the 
lion of the special part which is the seat of lesion is more 
manifested by its gradual disturbance than by any 
change induced by artificial means. The sudden shock 
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and extension of irritation to surrounding parts necessarily 
weaken the force of any inference that may be drawn from the 
result of an experiment. 

Tubercle of the cord occurs more frequently in children than 
in adults, and its attendant symptoms are those of compression 
and irritation. 

Case 15. — Philippe Oran, aged 29, was admitted iDto the Hospital 
St. Antoine, under Dr. Aran, with paraplegia, rigidity of the inferior 
extremities, anaesthesia of the legs and thighs, and eneuresis. He 
was insensible to tickling on the soles of the feet, but reflex move- 
ments were produced thereby. This patient had practised onanism 
in his youth, and subsequently committed great excesses in venery. 
He had also been affected several times with syphilis. Percussion 
on the spine produced considerable pain over the upper third of the 
dorsal region. He had paroxysms of shivering and fever, and behind 
the trochanters bed-sores existed Notwithstanding that the soles of 
the feet were insensible to tickling, pricking of the skin over the 
instep was felt acutely. 

On exmnination of the body thirty-five hours after death, a mass of 
tubercular matter was foimd to have burst out of the vertebral canal, 
and to occupy a space over the fourth dorsal vertebi-a : but the 
greater part of the morbid product was contained in the canal where 
it pressed upon the cord, which was flattened and softened to the 
consistence of cream. The osseous lesion existed in the bodies of the 
third and fourth dorsal vertebi-se.* 

The relation of the above case is not so explicit as we might 
desire ; but I think we may reasonably infer that the partial 
ansesthesia was the consequence of pressure on the posterior 
columns of the spinal cord, which were found flattened and soft. 
The persistence of reflex phenomena, however, and the sen- 
sibility to pricking on the instep, would indicate that the 
impressions of the afferent nerves continued to be transmitted 
to the cerebral grey matter of the cord. 

An interesting case of paraplegia depending on a tumour in 
the substance of the cord is described by Mr. M'Dowell, Pro- 
fessor of Anatomy in the University of Dublin.f 

* ** Comptes Rendus de la Soci6t6 de Biologic," 1856, p. 191. 
t "Dublin Quarterly Journal of Medicine," November, 1861. 
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Cah« \Cy. — The patient wsw a tin-plate worker, John N'eal, aged 24, 
thin and rlelieate-Iookinj?. Ffe waft a<Imittefl into the Whitworth 
Ro«y>ital .JTannaiy 31, 1861, conipluining of great debility, difficulty 
in Titaiiding, and of a ><enHe of constiiction round the waist. He had 
h^d J4y7>hiliH. About a week after admiHflion he experienced acme 
diiflcnlfcy in pawning his water, which waH alkaline and fetitL On tiie 
night of Febmary llth, he had a shivering fit, and walked more 
feebly, anrl with a staggering gait, the day after. By the 16th the 
paraplegia wan complete : he could not support the weight of his 
br>^!y on hi« leg« ; the sensibility of the sur&ce was somewhat dimi- 
nished ; he ha^i frerjuent desire to pjiaa urine, which was ammoniacaL 
Two days later (1 8th), in addition to the entire losa of slJI volnn- 
tftry motion in the lower extremities, the excito-motory phenomena 
were much diminished, the sensihility of the sur&ce of the legs con- 
siderably impaired, the bowels obstinately constipateil, and micturition 
very difficult ; but no stricture existed. On the 20th, he was seized 
with vomiting, CfAd perspirations, and an intermitting pulse, when 
softening of the spinal cord was diagnozeri On the 24th, a bed-sore 
appeared, in spite of every means taken to prevent it. From the 1st 
to the 15th February, however, he rallied, although barl ulcer?* were 
formerl over the sacrum. Ife regained, in some slight degree, the 
power of moving his left foot and leg. The foot could be bent and 
extended, and the leg could be drawn up in bed ; the right foot and 
leg remained utterly powerless ; but in the right foot and leg the refiex 
movements regained well-nigh their normal activity, whilst in the 
jeft it was impossible to excite them. Sensibility was equally im- 
paired in both legs, and did not reappear. In the right 1^ voluntary 
motion was extinct, but reflex motions were excite<l ; in the left reflex 
motions were extinct, but some power of voluntary motion remained. 
On the 15th March, the sloughing of the soft parts was reported as 
being shocking ; some branches of the gluteal arteries were exposed^ 
which bled freely when the bed-sores were dressed Nevertheless^ 
the patient lingered on until the 2nd of April, when he died. 

Examination sixteen hours after Death. — The spinal cord was 
carefully removed from the vertebral canal, its membranes were per- 
fectly healthy, and nothing unusnal was observed on the surface of 
the cord ; btit to the touch its dorsal portion was sensibly diminished 
in consistence. On making a vertical section of the cord, a remarkable 
alteration was observed. In the grey matter of the dorsal portion, 
but occupying chiefly the right side, a tumour existed, of a firm con- 
sistence and yellow colour, globular in form, about the size of a large 
pea, perfectly smooth both on the surface and in section, and of a 
^glutinous structure. Both above and below tlus tumour the 
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cord was soraewbat softened, and in parts preternatui-ally vascalar. 
In the centre of one area of vascularity a small yellow spot was 
observed, a miniature of the larger deposit, but no trace of tubercle 
was found in any part of the body. The brain was healthy, and the 
bladder thick. 

The difference in the amount of paralysis may be acconnted 
for by the position of the tumour in the right side of the grey 
substance, where the vesicular portion of the nervous matter 
possessing the faculty of originating motive power is situated. 
But how shall we explain the loss of excito-motory phenomena 
on the left side, unless they depend on the decussating fibres 
which pass from the anterior comu on the one side into the 
anterior column on the other ? The author of the history of 
the case has accounted for it by the supposition that reflex 
motor phenomena are better developed when the influence of 
the brain is cut off from the spinal cord ; but the cases are so 
numerous in which the reflex phenomena are entirely destroyed 
when the influence of the brain is entirely cut off — at least, 
after a time — that T am more disposed to regard the disappear- 
ance of the phenomena as dependent on a solution of continuity 
at some point between the afferent and efferent nerves. That 
volition does exercise a restraining influence there can be no 
doubt ; but the reflex function is not dependent on the abrogation 
of such influence. 

The most unequivocal case that I remember to have read of, 
as showing that the posterior columns of the cord are not the 
sole channels for the transmission of the impressions of sen- 
sation, but that the grey substance is equally subservient to the 
function, is related by Ollivier.* 

Case 17. — J. Mancel, a shoemaker, aged 54, of a weak constitution, 
lymphatic temperament and small stature, was seized at the age of 
seven with hip-joint disease, which was cured by anchylosis. In the 
year 1821, he became somewhat suddenly insensible, and paralyzed 
of the inferior extremities. The paraplegia was well-nigh complete 
when he entered the St. Louis Hospital. After perfect repose and 
twenty-four vapour baths, the power of motion so far returned that 
he could walk with a crutch. 

* " Traits de la Moelle Epinifere," tome ii, p. 779, Observation HI. See 
also p. 693. 
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Case 16, — Tlie patient was u tiij-plat<i worker, Jc*hn Neal, aged 24, 
thin and dcjlieate-lixikinff. Fie wii« liilniittwl iut<> tfic^ Wbitwoilli 
Hti^^ipit^J JaTiiinrv 31, t^til, cr>mplsiiniug of great ilebilitj, dLflieiilty 
in .Htiinditig, ami of ii muti^ of eoiistiiction round the waist* Ue had 
h;id BjqiliilM* About E wcek after admission he expericnood some 
difficulty in fiaasmg hia water, wUicli was alkaline and fetid. On tlie 
night of February llth, ho liati a 8hi¥eriug 11 tj and walketl more 
feebly, and with a Btiiggofing giiit, the day after* By the 1 6th the 
jwimplegui was complete : h« could not anjjport the weiglit of his 
binly on hii* legs; the sensibility of the surface was somewhat dimi- 
nished ; he hiid fiequont deisire to paas iLnne, wliich was amuioniacal* 
Two days later (IStli), in addition to the entire loss of aU volun- 
taiy iDofcioii in the lower extremities, the eicito-motory phenomena 
were much diminished, the sensibility of the surface of the leg^ con- 
siderably impaiied, the bowels obstinately constipated, and mictimtioii 
very difficvUt ; but no stricture existed. On the 20 th^ be i/ras seized 
with vomiting, cold perRpiiations, and an iutermitUt^ pulse, when 
softening of tlie spinal cord was diagnozeii On the 24th, a bed-^soi'e 
api>eared, in spite of every nieana taken to pi-event it. Froiu the Ini 
to the 15th Fehi'uary, however, he mllied, although bad ulcerif were 
formed over the sacrum. He regained, in some flight degree, the 
power of moving hia left foot and leg. The foot could be bent and 
extended, and the leg could be drawn up in betl ; the right ft>ot and 
1^ remained utterly powerleiss j but in the right foot and leg the reflex 
movements regained well-nigh their normal actirity, -whilst in the 
jefb H was impossible to excite them. Sensibility was equaOy im- 
paired in btjth legs, and did not reappear. In thf^ right leg volrmtary 
motion waw extinctj but reflex motions were exciteil ; in the left reflex 
motions were e^ttinct, but some power of voluntaiy motion remained. 
On the 15th March, the slouglung of the soft parts ^vhb repoi-ted as 
being shocking; some branches of the gluteal arteries were exjioiieil, 
which bled freely when the bed-sores were dressed. Nevei-theless, 
the patient lingered on until the 3iid of April, when he died. 

Examination sixtren hours after Death. — The spinal conl w^s 
carefully removed from the vertebral canal, its membi-anes were rier- 
fectly healthy, and nothing tmusual was observed on the surface of 
the coixl ; but to the touch its doi-sal portion was sensibly diminished 
in consistence. On making a vei'tieal section of the cord, a remarkable 
alteration was observed. In the gvay matter of the dorsal portion, 
but occ upying chiefly the right side, a tumour existed, of a firra eon- 
and yellow colour, globular in form, about the si^e of a larree 
fleetly smooth both on the surface and in section, aiid of a 
litiiious stnicture. Both above and below this tiunour tho 
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of preternatural thickness. Tlie medullary substance surrounding it 
appeared healthy, neither too soft nor too hard ; no sensible vascu- 
larity ; and underneath the tubercle the spinal marrow terminated as 
it does in the healthy condition ; the roots of all the nerves appearing 
to be perfectly healthy. The tubercle was hard, composed of indu- 
rated tubercular matter, and was apparently lodged in the very 
centre of the cord, equidistant between the anterior and posterior 
surfaces. The spinal column and the vertebral canal presented 
nothing abnormal. 

The sensation of numbness in the left arm was probably due 
to pressure on the cutaneous nerves (the nerves of Wrisberg) 
which proceed from the upper dorsal nerves, in the neighbour- 
hood of the tumour, on the left side of the back. The convul- 
sive movements and other symptoms of irritation may be referred 
to the morbid action, evidence of which existed on the surface 
of the dura mater, whilst the loss of sensation and motion was 
caused by pressure exercised on the vesicular nervous matter, 
and the longitudinal tubular fibres of the grey substance, in 
which pressure the longitudinal white columns of the cord must 
have eventually participated. It has been remarked that in 
paraplegia dependent on tumours in the grey substance of the 
cord, anaesthesia sets in at the very beginning of the affection, 
and proceeds to a greater degree than the loss of the power of 
motion. Another remarkable feature in such cases is the exal- 
tation of the reflex function in the parts of the cord below the 
tumour, probably from the irritation occasioned by the adventi* 
tious matter ; a condition of things in which it is reasonable to 
suppose that a very slight provocation would produce the most 
violent reflex movements. 

All this is in strict accordance with the anatomical structure 
of the parts ; and if more evidence be required to the theory 
which assigns to the longitudinal nerve-fibres in the grey sub- 
stance of the spinal cord the transmission of impressions of 
sensation, and of the mandates of the will, it is beautifully 
supplied by cases in which the grey substance has been destroyed. 
An instance of this kind has lately been recorded by Dr. Gull.* 

Case 18. — The patient, a journeyman tailor, was admitted into 
the clinical ward of Guy's Hospital February 5, 1862, having for 

♦ "Guy's Hospital Reports," voL viii., 3rd series, p. 245. 
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the disorganization of tlie grey matter appears to have taken 
place in a downward directioi^, the symptoms presenting a cor- 
responding extension. 

Case 19. — A ti-unkmaker, aged 38, experienced, in 1818, without 
any assignahle cause, a sensation of uumhuess and coldness in the 
index finger of the left hand ; next, in the entire hand and arm. Soon 
after, the same symptoms manifested themselves in the right hand and 
arm. In the coui-se of the following year the lower extremities 
became similarly affected; and eventually the four limbs were com- 
pletely paralyzed. When the patient was admitted in the Bic^tre, in 
January 1826, he presented the following condition : — 

The inferior extremities painfully contracted ; the legs bent on the 
thighs, and the thighs on the pelvis ; when touched or struck, the 
contraction of the legs was increased ; sensibility still remained, but 
it was dull. The two arms were in a state of strong adduction, 
approaching each other in front of the thorax ; all the fingers bent on 
the palms of the hands. The only movement the arms were capable 
of was one of entirety from the shoulders. The sensibility, as in the 
legs, was very obtuse. The features of the face preserved their natural 
appearance, the tongue was not affected in the least degree, speech 
was perfect, and the intellectual faculties perfectly preserved. 

All the nutritive functions remained intact, and nothing appeared 
to threaten life, when suddenly a large bed-sore formed on the sacrum, 
which was soon followed by accelerated pulse, diarrhoea, prostration of 
strength, and death. 

Examination. — The bi-ain and its investing membranes healthy. 
From the lower part of the corpora pyramidalia to the inferior extre- 
mity of the spinal cord, and in its very centre, a tubular canal was 
found, filled with a greyish mucosity. The walls of the canal were 
formed by the surrounding white columns, the grey substance having 
disappeared. All that remained of the spinal marrow were four 
isolated cords, two on each side, the anterior and posterior columns. 

Portal also relates the case of a servant of the Due de Crouy, 
who was seized with numbness of the arms and legs, which sub- 
sequently lost all power of motion and became oedematous. On 
examination after death, a large quantity of fluid was found 
extravasated in the ventricles of the brain ; and a large cavity 
was discovered in the centre of the spinal cord, extending down 
to the third dorsal vertebra. 

A somewhat similar case is related by Velpeau, in the " Revue 
Medicale '' for 1826, of a woman aged 56, who gradually, but 
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rapidly, became affected with complete hemiplegia of the left 
arm and leg, but without loss of feeling. The left arm became 
OBdematous. Her respiration was quick, her voice weak, and 
her speech somewhat embarrassed. The pulse became feeble, 
the breathing stertorous, and in a week she died. In the middle 
of the cervical region, the grey substance on the right side of the 
cord was converted into matter resembling pus. An abscess, in 
fact, existed three inches long and three lines in diameter. On 
the left side also, and in the corresponding portion of the cord, 
the grey substance was found in a state of ramollissenienty about 
an inch in extent. 

Upon pathological cases, then, as well as upon anatomical 
structure and experimental observations,* it would appear that 
the central grey substance of the cord, independent of the vesi- 
cular matter which it contains, includes nerve-fibres which are 
directly or indirectly concerned in motion and sensation. But, 
upon anatomical grounds alone, there is great reason to infer 
that it is with the excito-motory or reflex actions that the grey 
substance is so concerned : for as in the lower extremities the 
reflex actions are more evident than they are in the upper, so 
the bulk of the grey substance is much greater in the lumbar 
region than it is in the cervical ; and yet the ordinary sensibility 
of the legs is less acute than that of the arms. Case 19 would 
have presented an excellent opportimity of observing how far 
the reflex function was destroyed by the disorganization of the 
central portion of the cord ; but, beyond the remark that the 
contraction of the legs was increased when touched at the time 
the patient was admitted into the BicStre, the narrative conveys 
no information on this interesting question. Case 16 is more 
suggestive, because it is more circumstantially described. 

That paralysis may ensue from cancerous formations in and 
about the spinal cord, too many cases have been recorded to 
admit of the slightest doubt. StUl, cancer in the cord is a very 
rare form of disease, and, like turbercle, is one of a secondary 
development, other organs being more obnoxious to such morbid 
growths. The symptoms, too, resemble in so many respects 
those which present themselves in tubercle of the cord, that the 

** Course of Lectures on the Physiology and Pathology of the Central 
IJTervous System," by C. E. Brown-Sequard, M.D., F.11.S.; Lecture 4th. 
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diagnosis is dependent rather on the general diathesis of the 
patient than on any special signs. The vertebrae themselves 
may be the seat of the disease, as shown by Dr. Walshe * in a 
case where, " with the progress of the cancerous infiltration, the 
bony tissue of the body of a lumbar vertebra had disappeared, 
and the adventitious substance, reaching the anterior and poste- 
rior limits of the cancellated structure, destroyed the compact 
tissue also, and protruded posteriorly under the dura mater into 
the spinal canal, and anteriorly imder the anterior ligament. It 
had subsequently grown in front of the spine in an upward and 
downward direction, so as to reach the bodies of the vertebrae, 
next above and next below." 

A remarkable case, published by M. Velpeau,t in 1825, to 
illustrate Sir Charles Bell's doctrine, has still its interest as 
regards the relationship existing between the seat of disease and 
disturbance of function. 

Case 20. — Madame Martin, aged 36, of a nervous temperament, 
had an illness, which was regarded as nervous, when she was 27 years 
old ; but from that period of her life she had good health until she was 
34. Then she had great trouble, and, depending on her needle, was 
obliged to work thi'ough a great part of the night. She lived in a 
low, damp situation, and often felt the cold air over her loins. First 
some convulsive movements came on, but soon ceased. Shortly after 
a sharp pain fell in the left arm, which was relieved, but not subdued, 
by opiates : headache, however, supervened, and the menstrual func- 
tion ceased. The pains in the arm returned, and the movement of 
that extremity became gradually affected : the convulsive affection also 
recurred, and extended to the lower extremities; and complete paralysis 
ensued. 

On her admission into St. Come, she was in the following condi- 
tion : — Her face was calm, and her intellectual faculties perfect. She 
did not complain of anything in particular, and suffered but very little 
from the left arm, which she could not move ; but its sensibility 
remained undiminished. The motions of the right arm, though diffi- 
cult, were still accomplished. In this right arm sharp pains occurred, 
but nowhere else throughout the body. She had little appetite either 
for food or drink ; her tongue was slightly red ; the respiration feeble, 
but unembarrassed ; the pulse quick, sometimes strong, but generally 
small and regular. A large, deep bed-sore existed over the sacrum ; 

♦ "The Nature and Treatmeut of Cancer," by W. H. Walshe, M.D., p. 525. 
t '* Archives G6n§rales de Medecine,'* Janvier 1825, tome vii., pp. 68 — 82. 
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the legs were oedematous ; the lower half of the thorax, and all the 
organs below subject to the influence of the will, had completely lost 
the faculty of sensation and of motion. Yet the }>atient often com- 
plained of irradiations producing a feeling of icy coldness in the abdo- 
men. She was unconscious of the passage of the faecal matter from 
the bowel, or of the water from the bladder. The power of moving 
the right arm was insensibly lost, but she continued to have pain in it 
until three days before she died. When that arm was pinched or 
pricked, great pain was produced, but the left arm became almost 
insensible. In spite of all remedies, the poor woman became weaker 
and weaker ; a little febrile action was set up, her speech waxed gra- 
dually weaker, her eyes more dim, and, after remaining two months 
and a half in the hospital, she died without agitation, and almost 
without pain. 

Examination. — ^With the exception of infiltration of serum in 
the legs, the exterior of the body presented nothing remarkable. The 
brain throughout was healthy, and the first appearance of the spinal 
cord indicated a healthy state of that organ also ; but, on opening the 
dura mater, on the spinal arachnoid a large quantity of small carti- 
laginous laminae existed over three-fourths of its inferior portion. It 
was at first thought that they were particles of soap which had been 
suspended in the water used to wash the parts ; but it was not so, and 
they were developed on the visceral surface of the arachnoid. The 
cord itself appeared healthy, — a little firmer, perhaps, than natural, 
throughout its entire length. All the posterior roots of the nerves 
were distinct and presented no alteration, and nothing remarkable 
appeared on cutting into the cord here and there. But on taking it 
from the vertebral canal, a morbid growth existed, covering the ante- 
rior portion from the sixth pair of cervical nerves to the third pair of 
dorsal. 

The colour of this adventitious production was reddish yellow or 
rusty, and occupied the space between the araehnoid and the cord, 
with which latter it was intimately united, and on which it had exer- 
cised considerable pressure. Between the natural tissue of the spinal 
marrow and the morbid mass there apjwared to be a continuity of 
substance. The tumour was flattened and thicker on the left side than 
on the right. It seemed to grow from the left anterior column, and 
there the anterior roots of the nerves could not be distinguished. The 
posterior were still distinct, but pushed towards the right side. The 
spinal cord was completely flattened by the fungoid mass, particularly 
on the left side. The nature of the morbid growth resembled ence- 
phaloid. Behind, as well as above and below the tumour, the spinal 
cord was healthy. It was probably a real cancerous growth, and of 
ary character, too, for no other organ was affected. 
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In this case the adventitious matter in the interior of the 
cord must have so completely destroyed the healthy structure 
through which it ramified — a process which connective tissue is 
specially prone to undergo, — that the continuity of the compli- 
cated links which have been shown to exist between the nerve- 
fibres were as effectually severed as if they had been divided by 
a knife. 

But in the process, the convulsive movements and pain in the 
left arm were, doubtless, due to the irritation set up in the cor- 
responding side of the spinal cord, and transmitted by the motor 
and sensory nerves backward to the arm ; and in this stage of 
the disease hypersesthesia of the arm existed, just as the irrita- 
tion caused by a section of the lateral and posterior columns of 
the spinal cord produces hyperaesthesia : * but, as the destructive 
influence of the cancerous infiltration progressed, and the vesi- 
cular matter of the grey substance of the cord was destroyed, 
motion, sensation, and the excito-motory actions were destroyed 
with it. It is probable that the persistent sensibility of the 
right arm was due to the fifth cervical nerve, which sends a 
branch to the brachial plexus : for if the least quantity of the 
central grey matter of the cord had been left, the reflection of 
irritation from one sensory nerve to another sensory nerve would 
not entirely have ceased, as it did in every nervous branch below 
the tumour. The extraordinary part of the case was the sudden 
supervention of paraplegia : for in affections of the spinal cord, 
where the morbid change is of a chronic nature, the paralytic 
effects are less abrupt than in injuries or acute disease. 

These physiological remarks find a place where some notice 
should appear in respect of prognosis and treatment. Is it 
necessary, however, to confess that these cases are incurable ? 

Hydatid cysts have likewise been known to produce fatal 
paralysis. Five such cases are recorded by Ollivier ; and, 
curiously enough, all occurred in females. In the cellular 
membrane on the external surface of the vertebral column was 
the primary seat of the parasitic growth, whence it spread in the 
track of the nerves, through the intervertebral foramen, to the 
external surface of the dura mater. One of these cases, which 

* Dr. B.-S^quard. pp. 19—21. 
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fell under the observation of M. Cliaassiery is so interesting that 
I will venture to transcribe it : — 

Case 21. — ^An embroiderer, aged 22, at the commencement of the 
ninth month of her second pregnancy, had been attacked some few weeks 
before with paralysis of sensation and motion in her lower extremities. 
As neither oedema nor emaciation existed, it was presumed that the 
parapl^ia depended upon some compression on the origin of the 
lumbar or sacral nerves : but, on a careful examination of the pelvis 
and spine, nothing abnormal could be detected ; the patient, moreover, 
never having had a £dl, blow, or previous indisposition, the diagnosis 
was in some d^ree confirmed. The abdomen was of the ordinary 
size for the circumstances of the case ; there was no local tenderness 
or sweUing; the pulse was good, the respiration unembariussed, 
speech unafifected : in short, all the functions were healthily per- 
formed, and the patient preserved every appearance of health, except 
that from the commencement of her pregnancy, being naturally lively 
and gay, she became gloomy, morose, and irascible ; that towards the 
third montl^ she had experienced, at the upper part of her back and 
on the right side, a dull, continuous pain, which was aggravated by 
coughing, laughing, or sneezing ; that sometimes the pain was accom- 
panied with oppression and difficulty of breathing ; and that occa- 
sionally the same pain recurred up to the time of her admission into 
the Matemite Hospice, although less severely. Occasionally, shudder- 
ings would come over her, and a sense of numbness of the right arm, 
which did not render the limb useless ; but the neck was inclined 
backward, towards the right side ; and it was so sti£^ that to see any- 
thing on one side the patient was obliged to turn the whole body. 

Towards the sixth month, scintillations, quivering, and even convul- 
sive movements of the right eye, occurred ; and the lid was paralyzed 
so that it could not be raised. But these symptoms disappeared 

At the seventh month, after a little bleeding from the arm, with 
the view of relieving the numbness, sensation and motion were sud- 
denly lost in the light thigh, and soon after in the left ; so that the 
poor woman, who had previously been able to get up, was obliged to 
remain in bed, or to be carried Micturition and defecation also 
became more difficult and less frequent. 

This assemblage of symptoms pointed to some one part of the spinal 
cord as being the seat of compression and irritation ; but as the precise 
part could not be determined, the pregnancy being in an advanced 
stage, and aU other functions of the body being duly performed, such 
palliatives as existing circumstances called for were employed, with 
the hope that time would furnish more imequivocal indications of 
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treatment. In the mean time, the symptoms remained unchanged ; the 
patient was cheerful, she ate with enjoyment, she slept weU, and 
passed her days on her bed embroidering muslin. 

On the 4th June, 1807, parturition was suddenly accomplished 
without pain; the cries of the child and the rapid diminution of 
bulk being the only evidence by which the woman was assured of 
the fact. 

The few first days following delivery were passed satisfactorily. 
Milk was duly secreted, and the mother began to nurse her child. 
Occasionally, however, she experienced shooting pains, and disagree- 
able startings of the lower extremities, particularly of the right leg. 

On the evening of the fourth day, without any antecedent shiver- 
ing, an attack of fever supervened, and was followed by a copious 
perspiration from the head. From that time the pulse was contracted 
and quick, the surface hot^ the tongue dry and white, the lochia sup-* 
pressed, the secretion of milk diminished ; defecation became frequent 
and involuntaiy, as was also the discharge of urine. Still, the abdomen 
was soft and free from tenderness, but the respiration was short and 
embarrassed. With a desire to cough, there was inability to effect it. 
In addition to all, gangrenous spots appeared on the sacrum and 
buttocks. 

From day to day the symptoms assumed a more aggravated form. 
At intervals, a sense of oppression and suffocation, together with fre- 
quent cough, without any expectoration, distui'bed the patient ; the 
nights were restless, the bed-sores enlarged, prostration increased, and 
on the tenth day after giving birth to her child she died. 

On examining the body, the investing membranes of the brain were 
found to be injected with blood, and a transudation of serum to exist 
on the surface and in the ventiicles. The pericardium and pleura 
also contained effused serum. The brain and heart were healthy ; but 
the posterior part of the upper lobe of the right lung was compact, and 
formed part of an ovoid cyst which had foi-med on the right side of 
the bodies of the third and fourth dorsal vertebrae. This cyst contained 
a great number of hydatids of various sizes. The two vertebrsB were 
superficially eroded, as were also the heads of the two ribs connected 
with them. Between the third and fourth rib a large, deep excava- 
tion was found, which extended to the base of the spinous process, 
and into the mass of muscle between the spinous and transverse 
processes of the vertebrae. From thence it communicated by the 
fourth intervertebral foramen, which was largely dilated, with the 
vertebral canal. On opening the latter, a dozen or more of these 
acephalo cysts, packed together, extended as high up as the first dorsal 
vertebra, where they embraced the external surface of the dura mat^r 
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like a ring. At this pomt ibe membtmtie w»i ilijeketi^ ic^ c^^lour 
WEB red, its cftpillarj Teaseln engot^ged, nud it Ibrmod a hind of collar 
which compress^ tlie spinal conL Althougli tbe couiitst4!tioe of tho 
spiital luarrow wa» not seiiKibly affectetlf it was ol^serviKl tlmt all the 
filiiiml uervea giyen off T>l*Iow the strictui^ purt were manifn^ily 
firmer and smaller than those which were given oi[ abcnre : aod the 
great splanchtiic lierve, too^ wob indurated and amalL 



Her^ aguin we may associate each and every symptom, m the 
order of its appearance, %vith the probable developnient of the 
aeephalo- cystic formation. The first BeBaatJon of ounibneRS in 
the right arm wa^, doubtlass^ attributable to pressure on the 

nerves of Wriiiberg, or cutaneous nerves of the arm (the anterior 
branches of the second and third dorsal nerves), as were the 
subsequent disturbances of the right eye, and of tlie vascuLir 
system to pressure and irritation of the right sympatlietic nerve* 
I have already had occasion to allude to the iiiflueiiee of the 
eympathetic on the motions of the eye ; and its vaso-motor 
priwer ia now generally admitted. M. Colin, however, has 
shown that its sensibility is more effectively aroused by pressure 
than by any other means;* and Dr. Augustus Waller has pointed 
out the fact that pressure on the trunk of the nerve gives rise 
to embarrassed respiration and disturbance of the heart's 
action t^symptoms which occurred in the course of the ca^e 
in question. 

It will be observed that np to the seventh month of pregnancy 
no sjTnptom existeil which might not have been causod by 
pressure on nervous trunks outside the vertebral canal ; hut the 
supervention of paraplegia attested the existence of a lesion of 
the spinal cord itself; and the question is, of what special part ? 
Was it compression of the external white columns, or of the 
internal grey substancOj to which the paralyzing influence was 
due ? The gradual penetration and intrusion of the cyst seems 
to favour the idea that it was the former : for, as the pressure 
was at no time so great as to produce disorganization of the 
cord, it is reasonable to presume that the longitudinal csolnmM 
suffered more than the grey substance. 

ier interesting phenomenon was the painless yet effective 



nptes Rendtifl, Mat 13, 1861,'' p. 969. 

M.. lings of the Koyal Society for 1801,'' No. 44, p. 382. 
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contraction of the uterus ; and herein some Kght is thrown by 
the observations of M. Brachet which render it probable that 
absolute destruction of the spinal cord is necessary for the per- 
fect inertia of the uterus.* Hence it would appear that in para- 
plegia from simple compression of the cord, the sensibility of the 
uterus may be suspended or destroyed whilst its contractile 
energy remains undisturbed. And this contractility appears to 
be of a reflex character ; for it may be excited by the application 
of cold to the surface of the abdomen, by the introduction of 
the hand, or even by placing the child at the breast. 

Whilst, therefore, I am disposed to think that from pressure on 
the white columns of the cord the nervous communication 
between the brain and uterus was cut off, it appears that an 
independent reflex action was preserved in the comparatively 
uninjured portion of the cord, and that to this latter operation 
the expulsion of the foetus and the subsequent startings of the 
legs were due. 



Paralysis from Dislocations and Fractures of the VertebrcB. 

The functional disturbance of the spinal cord which attends 
almost all cases of dislocations and fractures of the vertebrae 
imparts an interest to such particular injuries which the same 
accidents to other bones do not possess. 

The shortness of the vertebrae, the intricate maimer in which 
they are interlocked, the large surfaces by which their bodies are 
connected, and the small amount of motion admitted between 
any two of them, render it almost impossible that either dislo- 
cation or fracture can occur without considerable violence and 
mischief being done to the spinal marrow ; and yet we do occa- 
sionally hear of fractured spines without paralysis : but they are 
exceptional cases. 

Paralysis of every part of the body which is supplied with 
nerves proceeding from the spine below the seat of injury is the 
all-important symptom, and in almost every case it will be found 
that retention of urine and difficult defecation exist also. The 
former of these symptoms, however, is not dependent on a 

♦ ^'Fonctions du Systfeme Nerveux Ganglionaire." 
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palsied state of the muscular fibres whicli surround the bladder, 
for that organ empties itself perfectly when a catheter is intro- 
duced. The detrusor urinae is a voluntary muscle, and its loss 
of power would in some degree account for the difficult mictu- 
rition ; and it is chiefly to the loss of voluntary relaxation of 
muscles which surround the urethra and the rectum to which 
the symptoms in question are due. Like all other voluntary 
musclesof the body, they are imder the influence of thespinal cord ; 
and, as we have seen in most of the cases thus far recorded, reten- 
tion of the excretions results from a severe injury or division of 
the cord. Incontinence of urine is a common symptom when 
disease of the cord comes on gradually. It implies either 
irritation of the cord or of the bladder ; in which latter case it is 
simply a reflex action, and, as such, appears when the sphincter 
muscles of the bladder and rectum have lost their contractility, 
shortly before death takes place. 

Case 22. — Henri, a mason, aged 49, fell backwards down stairs, 
whilst loaded with two sacks of plaster, one of which struck his breast, 
whilst his head rested on one of the stairs. He was stunned ; but 
when admitted into the hospital, the lower extremities were not 
paralyzed When seen in the evening, his head was continually bent 
forwards, and to the right side ; and it could not be rotated towards 
the left. The spinous processes of the last two cervical vertebrae 
were very prominent ; and above this there was a depression, which 
rendered it impracticable to feel the spines of the fourth and fifth. 
To the left of this depression there was another prominence, which, 
it was presumed, was produced by the transverse processes of these 
last-named vertebrae. There was at this time entire paralysis of the 
lower part of the body, and the respiration was purely phrenic. 
This patient died quietly ten hours after the accident. 

When the body was examined, a dislocation of the fifth from the 
sixth cervical vertebi-a was found, the former being forced forwards ; 
yet the bodies of neither were broken. The intervening fibro- 
cartilage was, of course, torn through ; but the only fracture was that 
of the points of the transverse processes of the fourth and fifth ver- 
tebi-se. The spinal marrow was torn through at the seat of dislo- 
cation. 

Case 23. — Frangois Chazot, aged 41, of athletic frame, was at his 
occupation as a sawyer in the pit, when the plank which was being 
cut fell in, and struck him principally on the back of the neck. He 
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was taken up, being unable to move, and at once conveyed to the 
H6tel-Dieu. 

When visited, he was lying perfectly still, with his head inclined 
forwards. There were some slight bruises about the shoulders, and 
he complained of indistinct pains about the posterior cervical region ; 
these wei'e aggravated on pressure or movement of the head forwards. 
Every part below the breast was deprived of sensibility and power of 
motion, with the exception of the diaphragm, by which respiration 
was exclusively carried on. The pulse was full and strong, and the 
voice was natui-al, but cotdd not be raised beyond the ordinary pitch 
of conversation. I ordered him to be bled, but very little blood could 
be obtained, probably from the want of muscular action to accelerate 
the flow through the veins. This patient sank quietly, and died at 
the expii-ation of twenty-four hours. 

Examination. — ^There was a large ecchymosis at the back of the neck 
and behind the oesophagus. The body and articular processes of the fifth 
cervical vertebra were dislocated forwards from the sixth ^ and the 
upper margin of the latter was broken off towards its right side, the 
fractured portion adhering to the body of the fifth : the left inferior 
articular process of the same vertebra was also slightly fractured 
The laminae of the sixth vertebra were broken through in a vertical 
direction, and driven in so as almost to obliterate the spinal canal at 
this point : the intervertebral and most of the ligaments were torn 
through at the same spot. The anterior spinal muscles, the vertebral 
arteries, and phrenic nerves were uninjui*ed. The spinal cord was 
flattened, compressed, and softened. 

The above two instances of dislocation, which I have copied 
from the "Le9on8 Orales" of Baron Dupuytren,* typify all 
dislocations at the lower part of the cervical region, and tend to 
illustrate the fact, as stated by that illustrious surgeon, that the 
cause of death is apparently " the upward extension of disor- 
ganization of the spinal cord, so that the origin of the phrenic 
nerves is ultimately involved, and death takes place from 
asphyxia." 

MM. Hamon and Mercier have related two cases of fractured 
sacrum, in each of which, together with partial paralysis of the 
lower extremities, there was retention of urine and faeces. So, 
also, in a patient of Dupuytren's, who threw himself from a 

♦ ** On the lujuries and Diseases of Bones : being Selections from the Col- 
lected Edition of the Clinical Lectures of Baron Dupuytren." Translated and 
Edited by F. Le Gros Clark, for the Sydenham Society. 
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ihird-stoiy window. ** There was deformity and abnormal 
mobility near the lumbar region. The paralysis did not at first 
extend above the lower part of the thighs, bnt the bladder and 
rectom were included. There was a temporary improvement, 
but soon the paralytic condition inyolTod the whole of the lower 
limbs; an extensive slough formed on the sacrum, and the 
patient sank, preserving his intellectual faculties to the last. 
The spinal cord was found more voluminous than natural, espe- 
cially at its lower part. Opposite the tenth dorsal vertebra was 
a cyst filled with pus, and formed in part by the medullary sub- 
stance reduced to a fluid consistence. The body of the second 
Imnbar vertebra was fractured.'** 

The subject of the following case, also described by Bupuy- 
tren,t gives us some idea of the time required for the restoration 
of nerve-fibre after it has suffered solution of continuity : — 

Case 24 — Charles MiUi^ aged 21, carman, was admitted into the 
H^tel-Dieu, in 1825, with paralysis of the bladder and extremities, 
caused by a £dl on the back of the neck The paralytic condition 
was more marked on the left side than on the right, and in the lower 
than in the upper extremities. After two months and a half of entire 
rest, combined with bloodletting from the arm, as well as by clipping 
and leeches, he was convalescent, and quitted the hospital with 
only sli^t weakness in the left leg, and the head a little bowed 
forwards. 

In spite of injunctions to be veiy cautious in taking exercise, he 
undertook a long walk, and whilst out was attacked with paralysis : 
he fell down, and remained in the open air all night. When con- 
veyed to the Hotel-Dieu on the following day, the paralytic condition 
was much more complete than on tfie former occasion, involving the 
lower extremities, which were entirely powerless and insensible, and 
also the arms from the shoulders to the hands. At the lower part of 
the neck there existed a pain which extended to the left shoulder : 
neither bladder nor rectum acted. 

The patient was bled twice, and the catheter was introduced. 
Some days afterwards he was affected with spasmodic contractions of 
the limbs and bladder, and the catheter was no longer required. 
A moxa was applied between the shoulders, but without benefit : 

* '* On the Injuries and Diseases of Bones : heing Selections from the Col- 
lected Edition of the Clinical Lectures of Baron Bnpnytren." Translated and 
Edited by F. Le Groe Clark, for the Sydenham Society, p. 365. 

t Ibid., p. 358, 9. 
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the skin over the sacrum and trochanters began to slough ; diarrhoea 
set in ; and the patient sank exhausted, thirty-four days after the 
fall 

On examining the spine, a fracture through the lower part of the body 
of the fourth cervical vertebra was found : it extended obliquely down- 
wards and forwards, but the parts were prevented from being displaced 
by the articular processes. The left transverse and articular processes 
of the fifth vertebra were fractured, so as to permit the fourth to slip 
forward and compress the cord at this point. The intervening fibro- 
cartilage between the fourth and fifth vertebrae had disappeared ; and 
along the line of fracture in front of their bodies was an osseous 
deposit resembling callus, which itself presented a fissure, as if consoli- 
dation had taken place ; but the parts had again yielded to violence. 

Opposite the point of compression the cord exhibited an annular 
constriction, abrupt and well marked, and very analogous to that 
presented by the intestine in some cases of strangulated hernia. 
When incised longitudinally at this spot, the colour and consistence 
of the cord were found altered to a brownish hue, and to the density 
and firmness of fibrous tissue : a small circumscribed spot, about a 
line in extent, was especially characterized in this way. The mem- 
branes were also more adherent here than elsewhere. It was inferred 
that the seat of this peculiar change was that of the original lesion, 
and that the morbid appearance constituted a true cicatrix of the 
spinal marrow. 

In another instance, the details of which are contained in the 
" Rapport de la Soci^t^ de Chirurgie,"* about the same period of 
time was required for restoring the integrity of the spinal cord 
after an incised wound. 

Case 25, — A boy, aged 15, received a wound from a cutting instru- 
ment in the back, which penetrated between the tenth and eleventh 
dorsal vertebrae, and probably divided the right half of the spinal 
marrow. There was complete paralysis of motion, and incomplete 
loss of sensibility of the right thigh and leg. The patient made a 
good recovery, and at the end of two months was able to walk four 
or five miles. A remarkable symptom in this case, which has been 
often noticed before, was the quantity of cerebro-spinal fluid which 
escaped from the wound during the first twelve days after the receipt 
of the injury. 

A somewhat similar though less successful case is reported by 
Herr Schwanderer, in which a punctured wound was inflicted in the 
spinal marrow between the second and third dorsal vertebrae. There 

* "L' Union M6dicale," p. 552; 1860. 
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was paralysis of the right foot and leg, shortness of breathing, and 
involuntary discharge of faeces and urine. The foot remained par- 
tially paralyzed. 

The next case, which fell under the observation of Mr. Belcher, 
of Burton-on-Trent,* is interesting, not only as illustrative of 
fractured spine generally, but as an example of reflex action 
induced by the first shock given to the spinal marrow. 

Case 26. — W. W., a strong, muscular sawyer, aged 37, whilst in a 
state of intoxication, was thrown from a cart with a child in his arms. 
He fell forwards, with his vertex striking the groimd, by which he 
was stunned, and, " like a corpse," was lifted into the cart and carried 
home, a distance of about a mile. ■ 

When first seen by Mr. Belcher, his skin was pale, cold, and 
clammy ; his heart's action very irregular and weak. He was quite 
sensible, and complained of intense pain from the occiput down 
between the shoulders to about the fourth dorsal vertebra. There 
was swelling to the same extent, and it was impossible to trace the 
spine clearly. Upon carefully raising him to undress him, he screamed 
out, and begged to have his chin supported ; for if that dropped, he 
could not breathe. He had an involunta/ry action of tlie bowels. 
There was pria^rnsm. The legs were completely paralyzed as to 
motion, nor could reflex action be excited by tickling the soles of the 
feet. The abdomen moved to a smaU extent during respiration, but 
it seemed a passive movement ; the abdominal walls were distended 
by the down-pressed viscera ; and when this tension was taken off*, 
they merely collapsed again. The lower ribs, corresponding to the 
insertion of the diaphragm, moved somewhat as in asthmatic 
breathing. Above this point the chest-walls were completely motion- 
less. The arms retained the power of motion freely ; but the fingers 
were paralyzed and flexed, and the movements of the wrist were 
extremely weak. The head and neck moved freely when supported 
by the pillow ; but he could not lift his head. Sensation in the 
trunk and upper and lower extremities was greatly and evenly 
reduced, though not quite lost. He could just feel a sharp pinch, 
but could not distinguish two points of the compasses, however forcibly 
applied and however wide apart. He was carefully placed in bed, 
supported by pillows and sand-bags, and ordered perfect rest on his 
back. 

The following day, the symptoms of collapse and drunkenness were 



* British MedicalJoumal/' Nov. 22, 1862, pp. 531, 2. 
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gone : pulse 70, jerking, but regular. The heart's action was weak, 
the impulse abrupt ; respiration unembarrassed, but phrenic. He 
had passed no urine. Upon passing the hand firmly up and down 
the spine, a crepitus was felt over the first and second dorsal vertebrsB. 
In the afternoon of the same day he had a severe struggle for breath, 
caused by an accumulation of mucus. The heart's action was irre- 
gular ; the tongue furred and dry ; intense aching in both arms ; 
numbness and tingling all over. A pint and a half of strong, high- 
coloured acid urine was drawn off by catheter. 

On the fourth day, the priapism disappeared. Catheterism was 
employed daily every eight or ten hours ; and in consequence of the 
urine being acid, very bloody and strong, the bladder was washed 
out with tepid water. The bowels were also constipated. 

On the seventh day, the urine became alkaline, and continued to be 
bloody. The bladder was washed out with acidulated tepid water, 
after which he had a comfortable night ; but he gradually became 
weaker, sometimes struggling for breath, — probably in consequence 
of accumulated mucus, which he had not the power to cough up.* 
On the fifteenth day he died easily, after several exhausting paroxysms 
of attempted cough. 

Examination twenty hours after Death. — The vertebral column 
was exposed from the third cervical to the fifth dorsal vertebra. There 
was considerable ecchymosis and staining of the muscles and tendinous 
stmctures in the cer\'ico-dorsal region. The spinous process of the 
first dorsal vertebra was splintered, and a small portion detached. 
The ligaments were ruptured. The articular processes of the first 
and second dorsal vertebrae were fractured, and their capsular liga- 
ments torn. The arches of these vertebrae were separated to some 
extent. The ligamenta subflava, torn and ragged, were adherent to 
the superior vei-tebra ; and the spinal canal was opened from behind. 
There was no dislocation nor fracture of the bodies of the vertebrae. 
There was a small fibrinous clot in the intra vertebral canal — probably 
the remains of extravasation. The theca was torn almost completely 
across as to its posterior surface, a very small portion remaining 
entire. It was collapsed, and at first sight entirely empty ; but upon 
carefully slitting it up, it was seen to contain a thin layer of a whity- 
brown matter, of the consistence of thick cream. This diffluent state 
of the cord was continued upwards from the rent about a quarter of 
an inch, and downwards about an inch, the rent being about opposite 

* It is worthy of notice that in cases of paralysis dei)endeut on injuries at the 
inferior portion of tho cervical region, the power of inspiration is preserved, but 
the power of expiration, as for cou^hiug auJ raising the voice, is lost. 
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the broken articular processes. Above and below this space the cord 
appeared of healthy consistence, but somewhat red and hypersemic. 
The theca itself, above and below the rent, was vasctdar, but other- 
wise healthy. 

Considering the small amount of displacement of the fractured 
bones, it is very probable, as Mr. Belcher suggested, that the 
lesion of the cord was considerably increased by the amount of 
motion to which the patient's head was exposed immediately 
after his fall ; and if so, the case has the adventitious interest 
of illustrating the danger of attempting the reduction of dis- 
located vertebrae. 

In all these accidents, there is so definite a correspondence 
between the extent of paralysis and the seat of the injury, 
that the diagnosis is seldom difficult ; and, with the additional 
evidence afforded by the deformity, the abnormal mobility, the 
crepitus, and the absence of cerebral symptoms, the nature and 
measure of the mischief may be determined with tolerable 
certainty. It should be remembered, however, that concussion 
of the spine, without either dislocation or fracture, has been 
known to produce paralysis. A very curious case of this kin3. 
is recorded by Dr. Reynolds,* in which paraplegia came on 
six months after a fall on the right shoulder from a load of 
hay. The accident caused great pain, which continued imtil 
the paralysis supervened ; and three days after, the pain ceased. 
There was an entire absence of any other symptoms of ner- 
vous disturbance — no lesion of sensation — ^but the paraplegia 
assumed an intermittent form, and eventually disappeared 
under the influence of strychnia. Dupuytren has described 
some cases of diseased cervical ligaments which have led able 
practitioners into error.f 

But when either dislocation or fracture of the first or second 
cervical vertebra involves the phrenic nerve in the lesion 
which destroys the function of the other nerves which associate 
the muscles of the chest in the act of respiration, there is 
no time given for diagnosis. In the cases just described, a 
patient may drag on a painfiil existence for a time ; but when 



* **Laucet," December, 13, 1863. 
t Op. cit, pp. 346—349. 
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sucli an injury is inflicted on the cord at the base of the 
medulla oblongata, death is the immediate result. Two 
instances of this are recorded by Sir Charles Bell.* 

Case 27. — A man was trundling a wheelbarrow in Goodge-street, 
near the Middlesex Hospital : in going from the carriage-way to the 
flag-stones, he met the impediment of the curb-stone. He made 
several efforts to overcome it, and at length, drawing back the wheel- 
barrow, he made a push and succeeded ; but the wheel running for- 
ward, he fell, and remained motionless. He was taken into the 
hospital, but he was found to be quite dead. The tooth-like process of 
the second vertebra of the neck had burst from the transyerse ligament 
of the first. The impulse given to the head had done this violence, 
and had, at the same time, carried forward the spinal marrow against 
the process, and on which it was crushed. 

Case 28. — ^A young man was brought into the Middlesex Hospital 
who had fallen upon his head He soon recovered, and lay for some 
time in the hospital without exhibiting a symptom to raise alarm. 
He had given thanks to the assembled governors of the hospital, and 
had returned into the ward for his bundle, when, on turning round to 
bid adieu to the other patients, he fell, and in the instant expired. 
Upon examining his head, it was found that the margins of the occi- 
pital hole had been broken : no doubt, it had happened that in turning 
his head the pieces were displaced, and closed and crushed the medulla 
oblongata as it passed from the skulL 

In both cases, the injury of the medulla oblongata arrested 
the act of respiration on the instant of its occurrence. 

Not only is the attempt to reduce either dislocation or frac- 
ture inexpedient, but it is positively dangerous ; for the force 
required to effect the desired object would necessarily implicate 
the spinal cord in the extension, and intensify the mischief 
which compression may have set up. Therefore, with whatever 
reluctance we may feel, yet must we regard these injuries as 
incurable and mortal. 

If, however, as sometimes happens from gun-shot wounds, 
the spinous process only of a vertebra be fractured, the mischief 
is not very serious. I remember to have seen a case in which 

* " Of the Nerves which associate the Muscles of the Chest in the Actions 
of Breathing, Speaking, and Expression.'' — Philosophical Transactions, 1822; 
p. 302. 
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the spinous process and the posterior portion of the arch of one 
of the lower cervical vertebrae was shot away, so that the theca 
of the cord was exposed. The subject of the accident was an 
officer, who received the wound in the Crimean war. When 
he arrived in England, the external wound had healed ; but 
pressure over the part produced numbness and a sense of 
heaviness of the arms. By wearing a metallic shield over the 
part, he suflfered no great inconvenience. 

Perfect quiet, on the back, is the best remedy in all fractures 
and dislocations of the vertebral column; but great care is 
necessary to protect the paralyzed and insensible surface from 
bed-sores. Active treatment may be necessary to subdue local 
inflammation ; and if much flatulent distension of the abdomen 
exist, a warm purgative enema may be given. If requisite, the 
urine must be drawn off by a catheter. In cases of diseased 
ligaments of the spine, issues are of great service. 

It wiU be observed that I have endeavoured to illustrate the 
relationship between the symptoms of disease and the anato- 
mical structure of the parts on which those symptoms depend. 
This course, I venture to think, is more useful than the search 
after rare and exceptional cases, in which, supposing the post- 
mortem examinations to have been perfectly conducted, we are 
compelled to admit the marvellous and inexplicable nature of 
the disease. 

The most extraordinary that I remember to have read of is 
contained in the " Journal de Chirurgie."* The subject, J. P. 
Ripert, aged 21, was admitted into the H6tel-Dieu, on the 
10th of August, 1792, in consequence of a gun-shot wound 
just below the inferior angle of the scapula, and which had 
occasioned effiision into both sides of the thorax. He survived 
the wound twenty-six hours, during which no other symptoms 
than those of effusion manifested themselves. He voided his 
urine freely, had no paralysis of the inferior extremities, but, 
on the contrary, continued to move them in an agitated manner 
until he died. 

On tracing the course of the ball after death, it was seen to 
have penetrated the chest between the eighth and ninth ribs. 



* Tome iv., j). 137 ; 1792. 
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to have traversed the inferior lobe of the right lung, thence 
through the right side of the body of the tenth dorsal vertebra 
into the vertebral canal, where it had entirely divided the 
spinal marrow. From the spinal canal, it passed into the left 
cavity of the thorax, which, like the right, was found fiill of 
blood, and carried out with it a portion of the inferior lobe of 
the left lung, between the seventh and eighth ribs near their 
angles. 

Two cases are reported in the " Archives g^n^rales de M6de- 
cine."* The subject of one was a soldier, who had received a sword- 
thrust through the posterior part of the twelfth dorsal vertebra, 
between the spinous and oblique processes. The wound passed 
through the spinal cord, the point of the sword extending to 
the right side of the eleventh dorsal vertebra, whence it was 
extracted after death. Yet the man marched eighty leagues 
after the infliction of the wound : and Yelpeau vouches for the 
accuracy of the details of the case. 

The other was a tailor, aged 17, who had diseased vertebrae 
and spinal curvature, together with a fistulous abscess in the 
left thigh. He died without any paralysis, yet were there two 
vertebrae and the lower half of the lumbar swelling of the 
cord absolutely destroyed. 

The case reported by my late friend Mr. Stanley to the 
E/Oyal Medical and Chirurgical Society is so generally known, 
that I ought, perhaps, to apologize for quoting it. The disease 
was not the result of an accident, but came on spontaneously 
and increased progressively. Loss of motion became complete 
throughout the whole extent of each lower extremity, but in 
no part was there defect of sensibility ; scratching, pricking, or 
pinching being attended by sensations as acute as ever. 

On examining the body, no disease was found in the anterior 
columns of the cord ; but the whole of the posterior, from the 
pons to the lower end of the cord, were changed in colour and 
consistence.f 

An exactly similar case has been reported by Dr. Budd. 

* " Mtooire sur quelques Alterations de la MoeUe Epini^re, dont les Obser- 
vations principales ont 6t6 recueillies a la Clinique et sous les yeux de M. le 
Professeur Bourgon," tomevii., p. 329. 

t " London Medical Gazette," February 7, 1840. 
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Considering the marvellous uniformity which exists in the 
anatomical structure of every organ, and the special function 
of each individual tissue ; considering, too, the unvaried results 
of experiments when performed on the same part of the nervous 
system, in the same manner and under precisely the same con- 
ditions, in the lower animals ; I am more disposed to believe in 
the incomplete examination of pathologists than in any freaks 
of nature. How seldom, for instance, is the grey substance of 
the cord adequately examined during a post-mortem investiga- 
tion ! and yet there it is — ^if the starting-point of every nervous 
fibre contained in the anterior roots of nerves mean anything — 
that we should look for an efficient cause, for there it is that 
every muscular motion must originate. Then, again, to what 
false conclusions may the varying conditions of the spinal 
marrow lead us when it is examined after death ! It has been 
already observed that no part of the animal body undergoes 
such rapid changes as does the nervous system when its vital 
action has once ceased ; and yet how prone are we to infer that 
as we find it, such was its state at the last moment of life, and 
thereupon to dilate on the discordance between its physiological 
action and its morbid condition ! 



Lateral Curvature of the Spine produced by Paralysis of 
the Muscka of Respiration. 

Before I leave this part of my subject, a few observations on 
the ingenious theory of Dr. Stromeyer,* which attributes to 
partial paralysis of the muscles of respiration the ordinary form 
of scoliosis, may not be considered out of place. 

The dependence of the muscidar tissue for its healthy con- 
tractile power upon a constant and adequate supply of arterial 
blood is too universally admitted to require being insisted on 
here. On this axiom Dr. Stromeyer conceived a doctrine which 
is worthy of consideration, seeing that it may suggest means 






* **Ueber Paralyse der Inspirations Muskeln, von Louis Stromeyer.' 
over, 1836. 
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both of prevention and cure available for the purposes of every- 
day practice. 

The accessory muscles of respiration possess two distinct 
ftinctions ; the one appertaining to voluntary motion, the other 
to respiration ; and these functions are dependent on two distinct 
sets of nerves. 

The sternO'Cleido-mastoidem and trapezim muscles have nerves 
going to them from the cervical plexus for the purpose of 
moving the head and shoulders, whilst they also receive a special 
nervous influence from the spinal accessory nerve. The aerratm 
magnm anticm, too, has nerves from the dorsal plexus, because it 
has to assist in the motions of the body in locomotion ; but it 
receives also the so-called external respiratory nerve, which is, 
as Sir Charles Bell first called it, the counterpart of the internal 
or phrenic nerve. 

To make this part of Dr. Stromeyer's theory more intelligible, 
I will take the liberty of transcribing Sir Charles Bell's obser- 
vations on these three muscles. 

1. "The sterno-cleido-mastoidetis, by its attachment to the 
sternum and to the clavicles, raises or heaves the chest. The 
usual description of the muscle is to consider it as a muscle of 
the head, the lower attachments being the origins ; but when 
the head is fixed, it becomes a muscle to raise the chest, and its 
operation is evident in all excited states of respiration, in 
speaking, and still more in singing, coughing, and sneezing. 
But there is something necessary to the full effect of this muscle 
on the chest; for otherwise it will be a muscle of the head, and 
not of the chest. This leads us to the next muscle." 

2. "The trapezius must fix the head or pull it backwards 
before the mastoid can act as a respiratory muscle ; and how they 
are combined we shall presently see. The position of the head 
of the asthmatic during the fit, as well as the posture of the 
wounded or the dying, prove the influence of the upper part of 
the trapezius in excited respiration : that is to say, when the 
shoulders are fixed, this muscle, usually described as a muscle of 
the superior extremity, becomes a muscle fixing the head." " The 
trapezius has a still more powerful and important influence in 
respiration when the action rises above the ordinary condition ; 
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and that is by drawing back the scapula, to give necesseoy effect 
to the action of the serratus magnus on the ribs/' 

3. "The serratus inagntts anticus being extended over the 
whole side of the chest, and attached in aU the extent from the 
second to the eighth rib, is very powerful in raising the ribs 
and holding out the margins of the chest, which would be other- 
wise drawn in by the diaphragm ; and to this effect, the inter- 
costal muscles alone would be insufficient in the high or excited 
state of respiration. But it cannot exert this power indepen- 
dently of the trapezius ; since, without the combination explained 
above, its force would be exerted in its more common office of 
moving the scapula, and not the ribs. Unless the scapula be 
fixed, or pulled back by the trapezius, the serratus is not a 
muscle of respiration.'' 

" In this manner do these three powerful muscles hold to- 
gether in their action, combining with the diaphragm to enlarge 
the cavity of the chest in all its diameters. These external 
muscles do not interfere with the gentle actions of breathing. 
But if the apparatus of respiration is to be employed in any 
'excess of action, in passion, in dying, in speaking, singing, 
coughing, yawning, etc., these become powerfiil instruments." 

Now, it is to the defective energy of these accessory muscles 
that Dr. Stromeyer attributes scoliosis, or lateral curvature of 
the spine. 

The action of the serratus is to keep the ribs stretched out- 
wards, backwards, and upwards ; to raise them and hold, out the 
margins of the chest : but when from any cause, as in indi- 
viduals whose exercise is inadequate to the maintenance of a 
healthy circulation and vigorous muscular action, the serrati fall 
into weakened and diminished action, their opposing muscle, 
the diaphragm, draws the sides of the chest downwards and 
inwards ; and as the left serratus is generally less active than 
the right, there is a resultiag concavity of the left side of the 
chest. This begins immediately under the axilla; and no sooner 
is the equilibrium disturbed than the serratus of the concave 
side acts under unfavourable circumstances. Thus, the more it 
is enfeebled, the more does the diaphragm pull in the ribs of 
that side, and the trapezius of the arched side comes to assist in 
distortion of the bony framework of the entire trunk. 
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It must be admitted that the theory is exceedingly ingenious : 
and it has the incidental advantages of harmonizing with the 
most recent investigations on the influence of the vaso-motor 
nerves, on the functions of respiration and nutrition; and of 
indicating a system of treatment the most likely to improve 
the general health, by increasing the tone of the inspiratory 
muscles. 




CHAPTER III. 

PARALYSIS FROM AFFBCmONS OF THE BRAm. 

There are special circumstances associated with paralysis de- 
pendent on aflTections of the encephalon which tend to render 
its character more ambiguous, its prognosis more problematical^ 
and its treatment more obscure, than is the case of the same 
result proceeding &om analogous diseases of the spinal marrow. 

1. The obvious subdivision of the brain into at least four 
great segments, all being intimately associated, yet each acting 
as an independent centre. The consequence of this is, that the 
same form and degree of paralysis may be occasioned by a 
lesion of any one centre, or of the nervous tracts connecting it 
with another. 

2. The physical peculiarity resulting from the encephalon 
and blood circulating in it being incompressible, and absolutely 
filling the cavity of the unyielding skull. The consequence of 
which is, that if there be a preternatural distension of vessels, 
efi^ion of serum, extravasation of blood, or a tumour formed in 
any one part of the brain, the space so occupied must of neces- 
sity affect every other part, and proportionally deprive it of its 
normal supply of food. 

But even these sources of fallacy may be greatly diminished 
by a careful study of the correlation between symptoms and the 
seat of lesion. It must, however, be admitted that in spite of 
all the inferences which have been deduced &om the most 
careful observation of disease, the ordinary difficulties which 
most sagacious physician encounters in his daily occupation 
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with the phenomena of life are intensified by extraordinary 
cases, which are constantly presenting themselves, and appearing 
to set all general rules at defiance ; and in no cases are these 
difficulties more common than in affections of the brain. 



Paralymfrom Apoplexy. 

Perhaps the most simple form in which sensation and volun- 
tary motion are suspended — ^if the term simple may be applied 
to the mysterious function which originates the sense of touch 
and the contraction of muscles — \a that observed in an ordinary 
fainting fit, in which we see how immediately subordinate are 
the nervous dynamics to a supply of blood adequate to the 
healthy nutrition of the brain, and how directly the cerebral 
functions cease on the occtrrence of any interruption to such 
supply. 

And so it is in apoplexy : the stoppage of the healthy flow of 
blood in the nervous centres occasions paralysis. But although 
it is assumed that there is thus much of analogy between syn- 
cope and apoplexy, that there is in each an interrupted circu- 
lation of blood in the brain, yet every medical practitioner 
knows that this resemblance of relations does not justify the 
inference that the state of the brain is the same in both. The 
two conditions of disease are the very antitheses of each other, 
although, as in many other parallel phenomena proceeding 
from the sensorium, the effects are similar. In syncope there 
is a deficiency of blood sent to the brain ; in apoplexy there is 
often a state of engorgement of one set of vessels of that organ ; 
and when such congestion occasions an effiision of senmi or an 
extravasation of blood, paralysis is the almost invariable result. 
This may present an infinite variety in extent and completeness 
of degree, as the case-book of every medical practitioner would 
testify. Seeing, therefore, that the shades of difference are so 
familiar to every one, it would be superfiuous to give a long list 
of cases, and I will select such only as may be most interesting 
and most instructive. 

Case 29. — J. H., Esq., aged 32, after feeling unusually lethargic for 
some few days before (April 27, 1849), suddenly lost the power of 

G 
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>i[>eech« In lem than three liours he r^dned it completelj, and hu 
bc^fi well fiince. From tlio v*iry uliort tlumtioti of the paraljaia, it i* 
Hut, I think, ynreafloiiable to ^up^Kjac that a transient state of coor 
gostioUp iuch a* the French call u coup de gang, incompatible mik 
the healthy function of that part of tho medulla oblongata in whJclt 
it occurred, was the cauie of the attack. 

Case 30* — The like disaster befel a ladj, aged 6»Sj after ■rbitiiig tk 
Great Exhibition of 1851. On her way home ^e bcicame sjieetMess, 
and three or four days elapsed before ahe regained tiie power of arti- 
culation. Some two yeaiB after, she had an attack of apoplexy and 
liemiple^gia. The loss of speech was probably occasioned by the extxa- 
Taxation of a veiy i^mall quantity of blood in or about tboee ganglia 
of tlie coq>ora olivaria from whieh the hy}joglossal nerves oiiginale; 
and the pre£»umption that such was the caae is increased by the hst 
that a slight eechymosis was superinduced on the inner edge of tie 
cornea in one eye, apparently from the ciliary branches of ibe 
ophthalmic artery, which diaappeared at the command of the ton^« 
was restored. 

There are several cases referred to by Professor Sclir<i4er 
Van der Kolk to proTe that the corpora olivaria are the organs 
for the articulation of the voice. In one, the subject of whidi 
wm a gnaner who had been bitten by a serpent, the ordinary 
eymptoma of giddiness and faintness came on ; but there mB 
alio a total loss of speech, consciousness remainiiig unimpaired; 
and on examining the body four houra after death, the chief 
indication of morbid action in the nervous centre was a greatly 
congested condition of the medulla oblongata, especially between 
the corpus olivare and corpus restiforme,* 

The following interesting case of paralysis of the facial ner^ev 
with di^nrbance of the acousticj glosao-pharyngeal^ and pneumo- 
gastric nerves, has lately fallen under my observation ; — 

Case 3L — F, B., Esq., of Philadelphia, aged 67, after much bodily 
fatigue and Ycry gi^eat anxiety concerning his country, was seized at 
Baden-Baden with a sudden attack of headache, with vomiting aad 
loss of consciousness, from which latter he rallied in a few hours, btili 
was left with the mouth slightly drawn to the left side, droopiag 
of the right eyelid, deafiaess of the light ear, disabled lipa and con- 
sequent incapability of uttering any labial sounds, a constant and 

• *^Oii thu Minute 8 true tuTo and Functioos o£ the Medulla Ohlon^ti^" 
traaalated fur the New Sydenham Society by W, D. Moot% A,B., M*B., ij. IG2. 



APOPLEXY. 83 

distareasing flow of saliva from the mouth, considerable difficulty in 
the 'act of d^lutition, and distressing paroxysms of dyspnoea on 
fiJling asleep. When perfectly qaiet, there was nothing remarkable 
in the case, except the hanging down of the lower lip, and perhaps of 
the cheek also ; but those who were familiar with his countenance in 
health did not observe this latter. When, however, an attempt was 
made to speak or smile, there was a marked distortion of the features, 
in consequence of the inaction of the right sida 

Now, it has been affirmed that the facial nerve is seldom or 
never affected by cerebral disease ; but this appeared to me and 
to my friend Dr. Hodgkin an unequivocal example, although 
the patient could well-nigh close the right eye, which M. 
Trousseau is disposed to think cannot be done when the portio 
dura is affected. 

As an instance of diffiised influence of emotional impression, 
this case would perhaps be more correctly placed under the head 
of reflex paralysis ; for this latter may have had a centric origin 
and been attributable to a source within the cerebrum, just as 
the opposite phenomenon of excited muscular action of auto- 
matic form and cerebral origin is often induced by insanity, 
but inasmuch as the paralysis resulted from effiision or mecha- 
nical pressure, probably in the medulla oblongata near to the 
nucleus of the facial nerve,* I have referred to it here. 

The case is, furthermore, interesting as touching a remark by 
Dr. Laycock, in a paper " On the Keflex Function of the Brain," f 
read at York before the Medical Section of the British Asso- 
ciation for the Advancement of Science, that emotions of the 
mind act principally on the excito-motory system by relaxing 
the sphincters, and inducing vomiting, micturition, and defeca- 
tion. In my patient, however, I am disposed to think that the 
nucleus of the pneumo-gastric nerve was affected ; and it is a 
matter of some importance, seeing that emetics are soniietimes 
given with a view to relieve a disordered condition of stomach. 
Three emetics were, in fact, given to F. B., but without arresting 
the disposition to sickness, t 

♦ Op. cit., plate iii., fig. 4 f September 28th, 1844. 

t I find in my note-book two cases somewhat illustratiye of Dr. Laycock's 
obeervation : — 

Case .32. — J. E., Esq., aged 25, was seized with vomiting and insensibility 

g2 
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The great flow of saliva and paroxysms of dyspnoea beautifully 
exemplify the division of morbid impressions and influence of 
changes occurring in the sympathetic and inspiratory nerves by 
the connecting branches of the seventh pair. 

The following is an example of facial paralysis as proceeding 
from an affection of the portio dura. It is recorded by M. 
Trousseau,* and I quote it to illustrate the different condition 
of the palsied eyelid in this latter affection : — 

Case 34. — ^A youth, aged 17, when in a state of perspiration, feU 
asleep on a heap of stones, the day being very cold. He caught cold, 
and returned home with imcomfortable feelmgs. The next morning 
he arose tolerably weU ; but on beginning to eat, he experienced 
some embarrassment in mastication : the food getting outside the teeth 
on the right side, he was obliged to press his hand against the cheek 
to force the food back again between the teeth. He had no pain, 
and was yet more astonished when told that his mouth was on one 
side, and that the deviation was still greater when he laughed. In 
repose the right side of the face appeared only a little flatter than the 
left, and the right eye was wider open. In other respects there was 
nothing particular in his face. On talking, however, and more espe- 
cially if he laughed, the left commissure of the lips was drawn out- 
wards and upwards, whilst on the right side there was perfect immo- 
bility, which extended to the eyelids, cheek, and lips. The muscles 
of the eyeball acted well, but the orbicularis palpebrarum of the 
right side could not be closed. The sense of sight was perfect ; the 
tongue was protruded in a straight direction, but the ai*ticulation of 
labial sounds was difficult. The uvula, moreover, was drawn a little 
to the left side. The general health was not in the least affected, 
neither was the sensation of the right side of the face. 

These cases of idiopathic facial paralysis generally terminate 
favourably ; and the more rapidly they come on, the quicker do 
they get well. 

after a day of great excitement at a cricket-match. Slight hemiplegia followed. 
About ten months after, having been again excited on the Epsom race-course, 
he had another and precisely similar attack, which left him with entire loss of 
motion of the right arm and leg. 

Case 33. — A. T. had an attack of apoplexy on the day that a bill which he 
was unable to pay became due. In the early morning sickness and vomiting 
came on, paralysis and coma quickly followed, and death followed in less than 
twenty-four hours. 

* **Clinique M^cale," vol. ii., p. 284 
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The power over the orbicularis palpebrarum^ therefore, is the 
only perceptible diflference; and Dr. Cazalis, of the SalpStriSre, 
has described the imperfectly palsied lid as a diagnostic sign 
of facial paralysis dependent on intra-cranial haemorrhage, and 
the perfectly fixed lid as indicative of affections of the nerve 
only. 

M. Trousseau adds, that in intra-cranial disease the muscle 
answers to a galvanic current, but not so in affections of the 
nerve itself. MM. Duchenne and Vulpian have verified this 
fact. I suspect also that it will be found in all cases of facial 
paralysis dependent on intra-cranial disease, the morbid impres- 
sion will be diffused more or less to neighbouring nerves. M. 
Trousseau, in drawing a distinction between cerebral hemorrhage 
and apoplexy — ^which latter he characterizes by a sudden loss of 
consciousness, sensibility, and motion — speaks of a man who was 
admitted into the H6tel-Dieu for a chronic pidmonary catarrh, 
in whom, without any premonitory head symptoms, a slight 
impediment of speech occurred, and a little difficulty in using 
the fingers of the right hand. In a very short time the mouth 
was drawn upwards to the left side, whilst the cheek of the right 
side was flat and immoveable. The tongue, when protruded, 
appeared to be turned to the left side ; but that was owing to the 
distortion of the mouth. The right arm also lost power, but 
the right leg was unaffected. M. Trousseau diagnosed slight 
haemorrhage into the left cerebral hemisphere without any 
affection of the facial nerve, in consequence of the incomplete 
paralysis of the face. But the patient recovered completely, so 
that the diagnosis could not be verified. 

In facial paralysis produced by a lesion of the medulla oblon- 
gata, the palsied side is opposite to that in which the disease of 
the nervous centre exists : consequently, if hemiplegia be present 
also, the mouth is drawn towards the healthy side of the body. 
And this is in strict accordance with what Van der Kolk has 
shown to be the course of the nerve-fibres,* the greater part of 
which, arising from the nucleus, pass into the raphe, and radiate 
to the opposite side. This decussation is probably for the pur- 
pose of establishing a bilateral action of the nerves, so that both 
sides of the face may move symmetrically. 

♦ Op. cit, p. 118-9. 
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An apparent exception to the above role may exist where^ 
from irritation^ there is spasmodic contraction of the muscles of 
the palsied side. Dr. Grayes, of Dublin, has described such a 
case ; and M. Troussean also relates the case of a yonng woman 
who, from spasm of the muscles of the right side of the face, 
made the left, or healthy side, appear to be paralyzed, except 
that the gaping eye was on the right side. 

Speech, and the manifestation of speech, as indicated by the 
countenance, together with the sense of hearing, are the functions 
which appear to be affected by lesions of the ganglia contained 
in the medulla oblongata ; but loss of speech has been x>b8erved 
to result from structural lesion of the anterior lobes of the 
cerebrum, as I shall have occasion to notice. 

Case 35. — ^W. H., aged 40, was admitted into St. Mary's Hospital, 
haying, some two months before, been thrown from a cart, by which 
he was stunned, and continued so for fiye or six hoars. Three or four 
days after the fall, his &ce was drawn to the right side, and continued 
so. On admission, he complained of pain in the back part of the head 
and giddiness, especially after rising in the morning. His articulation 
was considerably affected and his sense of hearing also. The angle of 
the mouth was drawn upward and to the right side ; the tongue, which 
was clean, when protruded, was directed towards the left. Hig head 
was cool, his appetite good, his pulse 62, and his health generally was 
good. He stated that aft^ the Ml he spat Uood. With the twentieth 
of a grain of strychnia three times a day, and a blister to the nape of 
the neck, he improyed rapidly. 

In this case the fimctionsof the medulla in the yicinity of the 
origin of the seyenth pair of neryes was temporarily suspended, 
probably from simple concussion. 

Kespiration, too, as we haye already seen, is equally under the 
influence of the medulla oblongata, and an exceedingly interest- 
ing case is recorded by Dr. CalmeiL* The subject of it was a 
man, aged 30, who, after suffering from symptoms of cerebral 
affection, was suddenly seized with difficulty of breathing, loss of 
consciousness, and, whilst mustard poultices were being prepared 
to apply to his thighs, and his arm was being prepared forbleed- 
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mg, he died. On examination of the body^ the surface of the 
fourth ventricle was fairly raised by injected blood-vessels 
beneath, but there was no positive extravasation of blood. 

Many cases of apoplexy of the pons Varolii have been reported, 
and, in most, the symptoms have accorded with the structure of 
the organ, as well as with the deductions of Dr. Hermann Weber 
as contained in his " Contribution to the Pathology of the Pons 
Varolii,'' * to which I shall have occasion to refer. 

Case 36.— M. D., a muscular man of middle height, with a short, 
thick neck, and large head and shoulders, whilst working in the open 
air, complained suddenly of a buzzing in his ears, and, a few minutes 
after, of acute pain in his head ; whereupon he started off running, 
but soon fell, presenting the following symptoms : — Complete loss of 
consciousness; pallor of face; perfect immobility of the pupils, which 
were equal in diameter and not dilated ; the eyelids half closed at 
first, gradually closing entirely — ^the right one shortly after the left; 
immobility of the eyeballs; mouth half opened; the tongue covered 
with arterial blood, and occasionally forced between the teeth, but 
without deviation either to the right or left side ; the lips covered 
with frothy saliva, but without any convulsive action of the mouth. 
Eespiration frequent, irregular, occasionally stertorous, and with a 
noise like that which is often heard in epilepsy ; the alsB of the nose 
contracting convulsively with the respiratory muscles. Twice the 
patient sneezed violently whilst lymg on his back, and bent himself 
forward in each act. His limhs were stiff, but could be bent without 
great difficulfcy. The contraction and rigidity of the muscles, however, 
were not permanent, but ceased for a few instants occasionally, when 
the Hmbs became supple, especially the right arm; then the muscular 
contraction would suddenly return and continue for some time. The 
convulsions presented a mixed character between clonic and tonic, but 
tending towards the latter. In the neck, the muscles were not so 
rigid but that the head would incline towards either side according to 
the position of the body. With regard to sensibility, it was difficult 
to determine whether it was abolished or not ; a slight convulsive 
movement was observed in the right arm when it was pinched, and 
when it was punctured for bleeding. 

Altogether the attack was somewhat like an epileptic fit; but the 
patient had never had epilepsy before. He died five hours after being 
first attacked; but he was not watched by M. BIrard, who was called 
to him, during the last two hours. 

♦ "Medico-Chimrgical Transactions," 1861, vol. xliv. 
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• On examining iihe body, the pons Varolii was found converted into 
a sac filled with partially coagulated blood, mixed up with shreds of 
softened nervous matter. The extravasated blood had escaped, to 
some small extent, by a minute lateral opening in the pons; but a 
larger rupture gave passage to the blood into the fourth ventricle, 
which was distended. 

I have copied this case from M. OUivier,* who speaks of 
several other cases of apoplexy of the pons, in all of which, con- 
vulsive movements, together with inward rotation of the arms, 
were observed ; and although paralysis is not alluded to in the 
instance just quoted, it unquestionably existed. 

Case 37. — ^A coachman, aged 46, who partook largely of porter, 
was suddenly seized with apoplexy. When I arrived, the wife and 
brother, who were with him, had discovered that the left nostril ap- 
peared to be insensible to the influence of strong anmionia which had 
been used with the view to overcome a convulsive paroxysm. There 
was, in fact, anaesthesia of the left side of the face. There was also 
hemiplegia of the right arm and leg ; but about every quarter of an 
hour strong convulsive movements occurred on the left side of the 
body, and apparently in the pectoralis major and latissimus dorsi of 
the palsied side, so that the right arm was drawn forward and inward : 
there was also a very rigid condition of the biceps. These paroxysms 
would continue for about five minutes, and in the intervals the right 
side of the body lay perfectly motionless. The biceps, however, of the 
affected arm retained its stiffiiess, and an attempt to extend it pro- 
duced intense pain and convulsive movements genei'ally. The mouth, 
too, was continuously and rigidly closed. These symptoms continued 
for about seven hours, when the patient sank into a state of coma, 
and death ensued two hours after. 

On examining the body twenty-eight houi-s after death, the whole 
of the interior of the left side of the pons Varolii was filled with a 
coagulum of blood. The encephalon generally, and its membranes, 
were injected with blood ; and a considerable quantity of serum was 
found in the ventricles and at the base of the brain. 

The principal symptoms in the above case were obviously 
dependent on a solution of continuity of the fibres of the left 
pyramidal body, of the sensitive portion of the left trifacial 

* Op. cit, voL ii., Obs. 64. 
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nerve in the substance of the pons, and on the irritation set up 
by the extravasated fluid in the contiguous gangKonic cells and 
conducting nerve fibres, which retained their integrity. 

It is due to M. Gubler to state that, as early as 1856, he pre- 
dicated of the pathology of the pons, on anatomical grounds alone, 
that a lesion of one-half should cause hemiplegia of the limbs on 
the opposite side of the body, and paralysis of the face on the 
side corresponding to the lesion {jparalysie alteme) ; and he ex- 
plains it thus : — " The lesion,'^ says he, " implicates the facial 
nerve after its decussation : hence the paralysis is direct for the 
face, but opposite for the body and limbs." 

The question which next suggests itself is, what are the 
pathognomonic signs of apoplexy of the cerebellum P To which 
it may be replied, that paralysis \& not necessarily one. Nor is 
there any other which is present in every case of extravasation 
into either the medulla oblongata or pons Varolii. But if every 
case be made the subject of a special study, rarely will the 
symptoms be found to be inconsistent with the anatomical struc- 
ture of the diseased part. The following case, reported by Dr. 
Alderson,* is an apposite illustration. 

Case 38. — Mary Ann White, aged 21, servant, admitted into St. 
Mary's Hospital February Sth, 1861. A fortnight ago, without any 
apparent cause, she was suddenly attacked with extreme pain over 
the lower portion of the occipital bone. The pain was. accompanied 
by bilious vomiting, which, during the first few days, was nearly 
incessant, both by day and night The pain at the back of her head 
has continued ever since, and during the last few days has been 
getting worse. The vomiting, though less severe than during the 
commencement of the attack, has come on to some extent every day. 

The patient appears to be in intense pain, and constantly keeps up 
a half-suppressed moan. She is unable to take any food. The bowels 
are natural ; pulse 64 ; skin sometimes hot and dry, sometimes cold ; 
tongue furred. The pupils contract natui*ally, and are not unusually 
either contracted or dilated. Sensation amd motion a/re both perfect 
There is no hemiplegia nor pa/raplegia. The mind is quite unafiected. 
She describes the pain as intense, and as if a hole were being bored at 
the back of her head 

From the time this report was taken, till her death, about twelve 
hours later, no change occurred. 

* '* British Medical Journal,'' March 23, 1861. 
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MoBBiD Appcabajtceb. — ^The dma mater was healthy. The snrfiice 
of the hemispheres presented the Dsnal d^iee of yaacularitj; thej 
seemed to bulge somewhat, and the convolutions appeared slightly 
flattened. The substance of the brain was of normal consistence, a 
little whiter perhaps than usuaL The ventricles were much distended, 
containing about two ounces of clear, colourless serum. There was no 
softening at any part of the walls of the ventricles, nor any unusual 
vascularity. When the encephalon was removed from the cranial 
cavity, the left side of the cerebellum was noticed to be rather large, 
and to the touch it felt sofL An incision was made into its under 
surface along the centre of the middle cms cerebelli, from the pons to 
the outer border of the left; lobe ; and a dot of blood was exposed at 
the anterior and internal part of the lobe. The clot appeared to be of 
considerable tdze : it was black and soft. The sides of the cavity in 
which it was lodged were smooth and of a pink colour. There was 
staining of the dura mater in the cerebellar fossa, but none of the ex- 
travasaterl blood had escaped from the cerebellum. The other viscera 
were healthy. 

There was no loss of power either of motion or of sensation, 
nor difficnlty in speaking ; for within an hour of her death she 
got out of her bed without assistance, and asked if she might 
have tea as often as she liked, as it was the only thing she really 
enjoyed. There was no loss of consciousness, and no affection 
of breathing. But the fixed pain, the vomiting, the plaintive 
Toice, and a weak pulse, were the only symptoms which indi- 
cated the grave nature of the disease. 

Case 39. — In another case, recorded by Mr. Dunn,* the subject of 
the disease a thin, nervous man, aged 52, was first afflicted with an 
amaurotic affection, after which he suffered from an attack of head- 
ache, with agonizing pains through his temples and some febrile dis- 
turbance, which, under tlie influence of local bloodletting and a strict 
antiphlogistic diet^ subsided, but the sight became more impaired. 

Some four years after, in consequence of anxiety and embarrass- 
ment in his pecuniary affairs, he lost his physical energy, became very 
nervous, despondent, and subject to emotional excitement, — ^biusting 
into tears when allusion was made to his wife and fiunily, to whom he 
was tenderly attached : his memory and mental powers generally also 
became greatly impaired. 

Such was his state of health when he was suddenly seized with sick- 

''Medieo-CSiirargioslTnuiMctions,'' 1849, voL zzzii, pp. 107—114 
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ness and faintness during one night, and on getting out of bed to pass 
water, fell down, as it was thought in a fainting fit. He was low and 
exhausted, with a feeble pulse, and a cold, clammy perspiration upon 
the sur&ce of the body ; complained of sickness of stomach, and of 
pain, heat, and uneasiness in the back part of his head. Mr. Dunn 
gave him ammonia with Hoffman's anodyne, and he rallied in the 
course of the day ; but the pain, heat, and uneasiness of the head con- 
tinued for some days afterwards. There was no paralysis on either 
side ; but there was about him a hurried manner, great restlessness 
and irritability of temper. He did many strange things, such as 
getting up in the middle of the night and putting on his clothes, then 
going to bed again half dressed, &c. His emotional excitability 
increased, and was distressing to every one about him. His appetite 
was good, but his mental faculties weakened, and Mr. Dunn diagnosed 
ramollissement of the brain. He also became the subject of a con- 
stant desire for sexual intercourse, in consequence of which he was 
persuaded to pay a visit of three weeks to some Mends in the country 
without his wife. 

He returned looking better, apparently improved in his general 
health, and no longer a slave to the sexual propensity In this 
respect he had greatly changed. The desire for sexual intercourse 
abated, and gradually became less and less up to the time of his 
death, which took place about five months after the attack of 
sickness. 

On the day of his death, after having eaten a hearty dinner, he was 
seized with severe pain in the back part of his head. He described 
it, after rallying a little, as though he had received a sudden blow on 
the part. It was immediately followed by faintness, sickness, and 
vomiting. Soon after he became restless and irritable, and then had 
a severe convulsive rigor, which was followed by coma, with stertorous 
breathings and a feeble, fluttering pulse. He gradually sunk, and 
died in less than four hours from the time of the attack. 

Exa/mmation forty hours after death. — The vessels on the surface 
of the brain were found distended with dark-black blood. The brain 
itself presented an unhealthy aspect. The convolutions shrunken in 
size, and wanting in firmness of texture, were of a dingy yellow hue, 
approaching to the colour of whity-brown paper. 

The optic nerves had the same shrunken character and dingy hue ; 
and on tracing them from the chiasma through the optic tracts into 
their cerebral connexions, they and the surrounding substance were 
found to be in a state of whitish-grey softening j the whole region of 
the mesocephale had an unhealthy aspect, and on its outer sur&ce 
were seen patches of the same whitish-grey degeneration. The ante- 
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rior of the riglit hemispliere of the cerebellum had become a softeDed, 
pulpy mass, in the midst of which was found an apoplectic clot, of the 
size of a pullet's eggy from the rupture of one of the branches of the 
vertebral artery. The softening had extended inwardly beyond the 
centre of the median lobe, implicating the fibrous strands of the 
middle and inferior planes in the destructive process, and outwardly 
60 near to the surface of the hemisphere, that a portion of the apo- 
plectic clot was projecting through it. The whole arterial system of 
the brain was more or less unhealthy, presenting that diseased con- 
dition of the vessels which results from cartilaginous and ossific 
deposition between their coats. In the vertebral arteries this was 
remarkably apparent. There was seen, at very short distances from 
each other, a succession of osseous rings ; while on the right side the 
vessel was enlarged, and upon its cerebellar branch, in which the rup- 
ture appeared to have taken place, there were whitish raised patches 
of cartilaginous deposits. 

Here, as in the case described by Dr. Alderson, there was no 
paralysis except that which occurred in the optic nerves, 
obviously from the structural change which they were found to 
have undergone ; nor ought we to expect any, looking abstract- 
edly at the anatomical relations of the organ, and disregarding 
the symptoms which we are in the habit of associating with 
our ideas of extravasation of blood into the substance of the 
brain. 

Communicating with the corpora quadrigemina above, and 
with the corpora restiformia below, the idea suggests itself 
tibat it is the meeting-point of all the sensorial tracts ; and so 
far we have a clue to the emotional excitability which is a pro- 
minent feature in most cases of diseased cerebellum ; and the 
question naturally suggests itself, whether emotional sensibility 
may not have a distinct nucleus or centre in the cerebellum.* 
In nine cases of haemorrhage into the middle lobe of the cere- 
bellum, seven presented phenomena of excitation of the genital 
organs.t Six of these were seen by M. Serres. The subjects 

* In a case of softening of the cerebeUom described by Dr. Menard {" Reyne 
M^cale," tom.i., p. 388), the subject, although a child aged fourteen months, 
was observed to have the penis in a state of semi-erection during the whole 
course of the disease. Dr. Gafifbrd has reported another case, in the *' Archives 
G6n^rales de Mgdeciue," tome zxii, p. 133, in which an erotic mania coexisted 
with inflammation and softening of the grey cortical substance of the cerebellum. 

t Andral's "CUnique Medicale," vol v., p. 67a 
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of five were men in all of whom there was priapism. One was 
a female, aged 70, who had a sanguineous discharge from the 
yagina at the very moment of the attack ; and after death the 
uterus was found full of blood-clots, whilst the Fallopian tubes 
and ovaries were red and turgid. 

An anecdote is related of Valsalva, that being called to a 
patient in a state of apoplexy, he predicated that the cerebellum 
was the seat of lesion, in consequence of priapism which existed ; 
and M. Serres, from the above evidence, has affirmed that erection 
of the penis is a pathognomonic sign of cerebellar apoplexy. 
When the lateral hemispheres only of the cerebellum are the 
seat of an apoplectic clot, there is no particular symptom with 
which we are at present acquainted which is an invariable 
attendant of the lesion, although vomiting is almost always 
present, especially when the extravasated blood is found near 
the under surface of the organ. Out of seven cases cited by 
M. Andral, in three only did hemiplegia exist ; and in those it 
was always observed to be the result of a cross-action, as in 
apoplexy of the cerebrum. 

It would be an irksome and useless task to describe the various 
forms and degrees of paralysis which may result from cerebral 
apoplexy. A single nerve may be affected, and the tissues sup- 
plied by it have their functions destroyed. A single limb may 
be deprived either of sensation or of motion, or of both. The 
entire half of the body may suffer in like manner ; and in the 
most severe cases every organ and every faculty may be struck 
by a sudden and instantaneous deathblow. Either sensation or 
motion may be destroyed ; but for the most part it is the latter : 
or the extinction of both may occur together ; when, if life be 
preserved, sensation generally returns, and leaves the paralysis 
of motion. Sometimes it happens that the stroke which lays 
motionless one side of the body gives rise to convulsive move- 
ments of the other; and occasionally, whiBn motion only has 
been destroyed, it has been observed that the remaining sensi- 
bility of the part has been morbidly increased. 

It may be interesting to know the comparative liability of 
the different parts of the nervous centres to be affected by 
apoplexy; for, if by associating the symptoms with the respec- 
tive lesions, or by any other means, it be possible to deduce 
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To Morgiigiu/ Ro«}H>ax,t aad Ajiilral,$ we ^xe cbidj 
indcbt^ for mfonnation rolative to tbe first of tlie-ae qu£itioL^ 
and one moet oncouraging drcuBiatanco co&nected mil fltf I 
tabular forms wbicb tbese three patbologistA haTe givtT' ' ' 
the remarkable agreoment aa to tha reault of their m\ - 

am, Andral haa claaeified no leea than thi'ee hundred » 
0ightf '^aix caaea which require littla or no coiEixnent. 

TABUe iHOWTKO TffB COMPARAnTB FEBQITIMCT OF H^MORRILAOS W m 
BtrrKKKKT FAIHB OF TBI CElUCBRC^BPllfAI* AXIJL 

lo the cerebral liemisplieres, on «► Itvcl with the corpora striata 

^nd optiu thtUami^ amd at the name time mtMti those bodie» 2AS 

lii the corpora striata ,*, .,. .,^ ... 41 

to the optic tlifJami ... .,, 35 

lu tbo hemi^pliema above tho o^itnmL OTiJo ^ 

In front o! the corpora wtriattt *.. *** _^ jd 

In the Dentrnm ovale of middle tobi^ ,,. ^,, ^^^ 

In tbf! pofitaior lobas behmd the optio thaJamI ] 

In the crura cerebri ,.. ... ,_ ;j 

In the lateral lo1>e« of the cerebeUtim 16 

In the middle lobe of the cerebelliim 5 

In one criia eerebelli .., .„ 1 

In the corjMjra olivaria ... .,, , ^ I 

In the pitiutaiy gland ... .,. j 

In the epinal cord ... ... ._ g 



Notwithstanding these pathological facts, and the gr^ 
majarity of casm in which the corpora striata and the op& 
thalami appear to be the scats of structural lesion in apoplexjr 
it is still a matter of uncertainty what parts of the brain are tie 
organs of motive impulse for the superior and inferior eittre- 
mitieSp 

Andral has, moreover, described seventy-five cases § in all of 

* '*De Sedihnset Cauiis Morborran per Anatomen Indagatii," 
t '* Dictionnaire de MSdecioc," art Ajroplexie C^r^braleu 
I *VPr6cifl d'Anatomie Pathalogiqne, " liv, ii, pt 73 &^ 
*Olinque M6dicaie," tome y. 
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wUoli the cerebral haamorrliage was sufficiently circumscribed 
to illustrate the difficulty of the question. 

1. In forty there was hemiplegia affecting both arm and leg. 
Tn twenty of these cases there was haemorrhage in the corpora 
striata ; in nineteen it occurred in the optic thalami ; and in one 
case only the extravasation existed in the middle lobe between 
the two bodies. 

2. In twenty-three the paralysis was confined to one arm.. 
In eleven of these cases there was haBmorrhage in the corpora 
striata ; in ten it occurred in the optic thalami ; and in two, in 
the middle lobe. 

3. In the remaining twelve cases there was paralysis of one 
leg only. In ten of these cases extravasated blood was found 
in the corpora striata; and in two, in the optic thalamL 

From the above, it appears that blood extravasated into the 
corpora striata alone, or into the optic thalami alone, is sufficient 
to produce paralysis of one arm, or of one leg, or of both arm 
and leg ; and inasmuch as we have positive evidence to show 
that the same accident occurring in any other part of the 
cerebrum is not necessarily productive of hemiplegia, we have 
great reason to believe that both corpora striata and optic 
thalami are intimately associated with the function of volimtary 
motion. 

That a paralyzing lesion may occur in any other part of the 
brain is an undoubted fact ; but it appears that in all such cases 
the immediate cause of hemiplegia is pressure exercised either 
on the corpora striata or optic thalami, or on the nerve-fibres 
connecting those bodies with the medulla oblongata ;. or a solu- 
tion of continuity of those fibres ; or, as Dr. Brown-S^quard 
has suggested, from reflex action originating at the periphery 
of the nervous system ; or in a portion of the brain itself, which 
then acts in the same way as any other organ placed at the 
periphery. In either of these latter cases the seat of the 
organic lesion is not the seat of functional dLsturbance. 

Until pathologists are in the possession of data necessary to 
demonstrate the relationship which probably exists between the 
lesions of the several parts of the cerebrum and their respective 
external manifestations, the most useful course to pursue is to 
lay before the reader those inferences which have been drawn 
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ftom the moit oxtciudYo obiterrationfi of expcrim^xts sndpiii^ 
logical caaen. 

It ii well known, for instance, that tlio oerebiBl hemiffpl)^ I 
m^f bo sliced away down to tlio cofpoi^ striata fiiido{&| 
thalami without pfodueing paralysis; and cases bate bfitl 
recorded wherein cotisiderublo extra vaaation ©f MocA la I 
oootirred on the snrfaca and in the cortical grey sttb8tai)Cfi(<| 
the hrain without any perccptihle loss of motion ; but I im Mt 
aware of any such case whoro consciousness has not beeQ w^ 
or less affected. 

M. Lenormand relates a case in which a capious extraTasfltiot 
of blood was found in the cortical substance of both hemispteHi 
of the cerebrum without any paralysis ;• and an inatanoe s 
recorded by M. Secretin f ^^ which an apoplectic '^elot, the ii^ I 
of a heu's egg, was found in the posterior lobe of the ng^ I 
hemiaphore of the cerebrum ; but there was no paraiysk TSti 
following case is described by Dr, Abercrombie : $ — 



Case 40. — A gentleman, about 63 years of age, tall and slenfe 
and of temperate ha,bita, was seized with apoplexy on tbe niomiBg ^ 
the Slid of May, 1822* He was promptly relieved by bleeding, m- 
tinned well through tho day, and on the morning of tke 3rd appeal*^ 
free from complaint* About two o'clock, however, tbei-e was a return 
of the attackj when he waa again bled copiously, but without the 
effect of restoring coosciouBuesa. He was now seen by Dr, Barlnir^ 
and all the usual remedies wece employed in the most slcUvg maniw 
without relief. Ou the 4th he was still comatose, and contmued 
till ten at night, when conscionaneas returned, but continued only ft 
a very short time. On the 5 th he had an toterval of recoUectii 
which lasted three hours ; and he was again sensible for about 
quarter of an hour in the evening. He had a similar intervBil &H 
about an hour and a half on the 6th, bnt on the 7tb was comai 
nearly the whole day. On the 8th there was a sligbt retiu*n of cos 
Bciouaneas in the morning ; and towards the evening be was aens 
for several hours. During these changes the bowels had been 
opened ; the pulse had continued about 72, and soft ; and no 
lysk of any limb Itud been observed. On the 9th be wus letharci^ 



• ** Joumfll Hebiiomadaire de M^dechie," i. ; 1829. 

t *' Coura de Pathologie Interne," jmr M. G. Andral,Jtom^ n^ ^^ ^23^ 

t "Researches on the DiaeaBefl of the BraiD/* p. 23ft 
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'vdth some stertor ; but after topical bleeding, and the operation of a 
purgative, he was much relieved ; passed a quiet night, and on the 
moi*ning of the 10 th he was quite sensible. It was now first observed 
that he had lost the sight of the right eye, which was distorted out- 
wards. On the 11th he lay with his eyes shut, but took food and 
answered questions intelligibly when he was spoken to. On the 12th 
he was lethargic, but capable of answering questions when he was 
roused ; and this state continued on the 13th. On the afternoon of 
that day there was an increase of stupor, with difficulty of swallowing. 
•He was again partially relieved by leeches, a purgative, and a blister 
to the neck ; but the relief was only temporary. He became gra- 
dually more comatose, and died early on the 16th. 

Inspection. — A copious extravasation of blood was found extended 
over the surface of the brain : it was closely adherent to the dura 
mater, and could be peeled off like a membrane. The substance of 
the brain was healthy. There was no effusion in the ventricles. 

When paralysis results from extravasation of blood into the 
ventricles, the character of the palsy may be very ambiguous, 
as indicative of the locality of the effusion ; but all other sym- 
ptoms are significant of extensive and progressive mischief. 
A sudden attack of headache, sometimes instantaneous, and 
often with the feeling of an unusual shock in the head, which 
generally excites an alarming exclamation ; a rapid transition 
from the ordinary condition of mind to a state of unconscious- 
ness, during which the patient sometimes contrives to stutter 
out a half-finished sentence, or, if unable, shows, perhaps, by 
tears his distress of mind, in the momentary consciousness of 
a palsy which is quickly stealing over his senses and his power 
of motion. Hemiplegia of one side of the body. The pulse, 
whether affected or not at first, becoming sooner or later 
irregular ; the palsied limbs cold, the breathing stertorous ; and 
death ensues. Such is the ordinary course of a fatal extravasa- 
tion of blood into the ventricles, and such also are the successive 
phases of the disease when it occurs at the base of the brain ; 
yet, in most instances, may there be a symptom presenting 
itself, or conspicuous even by its absence, of special value in a 
diagnostic point of view. 

Thus Dr. Tweedie relates an anecdote of being requested, by 
an eminent Scotch physician, to visit a mutual friend, who was 
represented as " dying the death of the blessed, deprived of all 
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sensorial functions." The patient, whose pulse was undisturbed 
and his limbs disabled, but not positively paralyzed, on being 
freely bled, opened his eyes, extended his hand, quietly said, 
"How d'ye do. Dr. TveedieP" recovered, and lived many 
years after. 

But paralysis is not necessarily the result of effiised fluid into 
the ventricle, for a large quantity of serum has been found in 
some cases where no paralysis had occunred. When, However, 
blood is extravasated into the corpora striata or optic thalami, 
paralysis is the invariable result ; and almost as invariably is 
the hemiplegia on the side of the body opposite to that in which 
the extravasation occurs. Andral has recorded some few 
exceptions;* but in not one instance is it stated whether 
the ordinary decussation fibres in the medulla oblongata were 
looked for. 

Dr. Waters, of Liverpool, has described a very instructive 
instance of disease of the corpus striatum {British Medical 
Journal, May 4th, 1861). 

Case 41. — GJeorge Gibson, aged 43, a man of colour, cook on board 
a vessel, was admitted into the Liverpool Northern Hospital April 
11, 1860. He had pi^eviously had an attack of pleurisy, from which 
he had recovered six weeks before his admission ; and when under 
treatment for the pleurisy, he was pronely salivated by a single 
small dose of mercury. Afber this he felt weak, and eight or nine 
days befoi-e admission he began to feel a loss of power in the left arm 
and leg. This symptom giudually inci'eased, and was attended with 
pain in the head. 

There was no hesitation in his manner ; he could speak distinctly, 
aud answer questions readily and well. He gave a clear and intelli- 
gible account of the accession and progress of his symptoms, of which 
he seemed to think very lightly There was almost complete para^ 
lysis of motion of the left arm and leg, the tongue was protruded 
slightly to the left side, and the mouth slightly drawn to the light. 
He could dose both eyes, but was unable to open the right one fi^ly. 
Sensation was perfect on both sides. He complained of pain over the 
whole of the left side of the head. The pulse was 50, and very 
laboured. He was ordered some decoction of aloes, a turpentine 
enema, and a little brandy. He continued in the condition above 
described up to the 14th, early in the morning of which day he was 

• Op. cit, voL ii, pp. 526— 53a 
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fbtuid in a perfectly comatose state. At midday the pulse was 54, 
irregular and laboured. He could not be roused. He was breathing 
noiselessly; but when disturbed, stertor came on. He died at 3 p.m. 
of the same day. 

Autopsy. — On removing the calvarium, the surface of the brain 
was seen to be somewhat pale. There was no fluid in the arachnoid. 
The brain-substance, with the exception of the parts mentioned below, 
was firm and apparently healthy. The right lateral ventricle con- 
tained a quantity of semi-fluid matter, consisting of disorganized 
brain mixed with blood. The walls of the ventricles were rough and 
flocculent, and marked with numerous vascular spots. The ISubstance 
of the hemisphere around the ventricle, to ihe extent of a quarter of 
an inch in thickness, was softened so as to be readily washed away 
with a gentle stream of water. The right corpus striatum was 
softened and disorganized throughout, and eflused blood was mixed 
with the broken-up brain-substance. The rest of the brain, including 
tlie substance of the optic thalami, was healthy. 

It has been observed that loss of speech is a constant 
attendant on extravasation of blood into the anterior lobes of 
the cerebrum. MM. Lallemand, Bostan, and Bouillaud have 
described seventeen sucli cases, and fifty others in which the 
power of speecli was retained with extravasation into every 
other part of the cerebrum. 

An interesting case is recorded in the " American Journal of 
the Medical Sciences'** illustrative of this fact. 

Case 42. — ^R. C, aged 16, was admitted into the Episcopal Hospi- 
tal of Philadelphia, under Dr. Hunt, having been impaled in the left 
side of the head, through the frontal and parietal bones, by three iron 
spikes of a revolving rope-machine. 

No brain symptoms were observed until the second day after the 
accident, when periodical delirium occurred, and, on the fourth day, 
hemiplegia of the right side supervened. Simultaneously with this, 
the patient had well-marked trismus of the right side of the face, with 
risus sardonicus, inability to open the mouth, hard abdominal muscles, 
involuntary jerking of the right leg, which ihe youth had not the 
power to restrain. The rectum and bladder were also pai'alyzed. 

On the sixth day from the accident, tetanus was thoroughly con- 
firmed by a remarkable combination of empros- and pleuros-thotonos — 
the body being bent forward and arched towards the left side, as 

* No. 89, New Series, January 1863. 
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though the paralyzed side had no power of resistatice. Coma super- 
vened, and death occurred on the ninth day. 

On the fifth day the patient was unable to speak, hut his tongue was 
not paralyzed. He was perfectly conscious, and when aroused hia 
eye had an intelligent expression, not at all according with his 
inability to speak. 

Examination. — Three punctured fractures of the cranium were 
discovered, and three rough fragments of the internal table of the skull 
projected inwards ; the largest, about half an inch long from inside 
the frontal bone. The membranes and the brain were lacerated at 
points corresponding with the fractures. The left anterior lobe was 
the seat of a large abscess. 

In this case the tetanus was manifestly the result of reflex 
action ; and it is an interesting question, whether or not the 
loss of speech may depend on a loss of the connecting link 
between the vesicular matter which generates the thought and 
that which excites the tongue to action, rather than on a loss of 
the power of articulating them. Gall made the anterior lobe 
of the cerebrum subservient to language, and the question is 
argued with great ability in the " Nouvelle Bibliotheque M^di- 
cale " for 1826. The fact may assist diagnosis. 

The distinguishing characteristic of cerebral paralysis is the 
loss of voluntary motion of the extremities, generally of one 
side, and that the opposite to the side of the brain in which the 
lesion exists; the arm being, in a marked degree, apt to be 
more affected than the leg. Although consciousness and sensa- 
tion may be lost for a time, if the patient survive, those faculties 
for the most part return shortly after the attack. The muscles 
which minister to the function of respiration generally remain 
undisturbed. 

In cases of unilateral ajrophy of the cerebrum, hemiplegia of 
the opposite side of the body is the almost invariable result.* 
If the atrophy be imperfect, the paralysis is incomplete, and 
the arm is more affected than the leg. 

When the cerebellum is the seat of extravasation, paralysis 
is not a necessary result ; f but in many cases satyriasis is a 
premonitory symptom. 

* " On Atrophy of the Brain," Ax^, by R. Boyd, M.D., — ^Medico-Chinirgical 
Transactions, voL xxzix., p. 69 — 70. 
t Mr. Dunn's case of Apoplexy of Cerebelliim, ibid, voL xxxiL, p. 105. 
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In cases, too, of atrophy of one hemisphere of the cerebellum, 
no paralysis has been observed.* 

As the effect of extravasation into either crus cerebri, we 
should predicate hemiplegia of the opposite side of the body, 
and paralysis of the third nerve of the corresponding side ; 
when the consensual movements of the two eyes would be 
destroyed, and partial ptosis of the affected eye produced. 
Such, in effect, were the symptoms observed in two cases which 
were brought before the Royal Medical and Chirurgical Society 
by Dr. H. Weber.f 

In structural lesion of the pons Varolii, together with the 
hemiplegia which we should expect from extravasation in the 
course of the nerve-fibres conveying the mandates of the will 
from the brain to the spinal cord, the functions of the fifth 
pair of nerves are more or less implicated. The nerves, too, 
which regulate the state of the pupils seem to be in close 
connexion with the pons Varolii. 

But it is when the medulla oblongata — the nodus vtt(B, as 
Van der Kelk has called it — is the seat of disease, that respira- 
tion, sensation, and circulation are immediately affected, as in 
many cases they are by reflex action. 

A further means of assisting our diagnosis in cerebral 
paralysis is the character of the pain. It has been observed 
that when a lesion is seated deep in the substance of the brain, 
there is no great intensity of suffering; whereas when the 
membranous coverings of the brain or the surface of the brain 
itself is the seat of morbid action, severe pain in the locality of 
the disease is an invariable concomitant. 

The temperature of the surface is justly regarded with some 
degree of anxiety in severe cases of apoplexy; seeing that, 
when the extremities are cold, and the face pale and shrunk, if 
the pulse be irregular, there is great reason to fear that the 
ganglionic nucleus which is subservient to the action of the 
heart is implicated in the structural lesion. 

The irritability of paralyzed muscles is also an interesting 
subject of investigation. The phenomenon was first examined 
with great care and ingenuity by Dr. Marshall Hall, who first 

♦ Van der Kolk ** On Atrophy of the Left Hemisphere of the Brain," 
t April 28th, 1863. 
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made a diMiBctioti between the p«rslyHifi whlcli resd^ti I 
kiiioii of the spiiud oord« and tlmt prodtxced by lesma rft 
braia.* A§summg that the tpiiuil eord« exclusive of the < 
brum, IS the aource of muncalar imtabiUty^ and that ifae < 
brum iS| in its mta of Tolition, an exhanster of that uritt 
he infeired^ from rariotiB pathologiiml cases and expea^mentit^ 
L That muficleo separated from ihmr nervoua comiexiion i 
the brain hare augmented irritability; and, 2. That mi 
eepaiatad from their nervous connexion with tlie epinal i 
have, on the contrary, diminish^ irritability. 

These viewi were favoured by the fact, vrhicli he had i 
Tioufily established, that there is a separate centre of 
action in the spinal cord, and that numercms movementa I 
place, the origin of which is, not in the brain, but in the i 
cord itself. Being performed unconsciously, us breathing is, i 
being organic responses to certain phyeical stimuli, transmit 
to and reflected from the ganglionic centres in the spinal ooi4 1 
they have received the name of reflex actions. 

The chief objective sign by which Dr. Marshall HJl I 
measured the irritability of paralyzed mnscles, was the degm 
of contractility which followed the application of a very nuM 
stimulus of galvanism by the Cniikahank's battery or troogli I 
and in all cases of cerebral paralysis recorded by him, he imd 
the irritability of the muscles of paralytic limbs greater tlua 
that of the muscles of the healthy limbs ; whilst in caaea of 
paralysis of the spinal cord and of disease in the course rf 
nerves, the muscles of the paralytic Hmb were found to be ks 
irritable than those of the healthy limb. 

He was led to the contemplation of this subject by the 
interesting fact, first noticed by M* Fouquier, that whii 
strychnine ia administered to patients affected with paralym^ 
it is the paralytic muscles which finst manifest the pecuUsr 
inBuence of the dmg.f To the explanation, suggested hy 
M. OUivier, that the phenomenon was due to the action of tlifi 



* See TranBactions of the Eojal Medical and ChirargicaJ Society; ^rot iriL— 
" On the Irritability ot the Mugcalar Fibre in Paralytic Limbs." Ab«i» mvk^ 
the head of ** Imtability,'* in the Cyclopcedia of Anatomy and Phjdiolcig 
and Jiub»equeiitly in the Medico- Chirurgical Transactiona, voL xxrxL 

^Memoire aur FEmploi de la Noix Yomiqne dana lea Paralysie^^' l^U 
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medicine on the nervous centres, Dr. M. Hall subsequently 
objected, on the ground that the view was too general and too 
indiscriminate, seeing that it was not in every case of paralysis 
that strychnine would first display its influence on the paralytic 
muscles. No cases, however, are recorded in which the excep- 
tions are shown ; but two cases of paralysis of the facial nerve 
are described, in which the galvanic stimulus was made to pass 
through the fibres of the orbicularis palpebrarum, when the 
eyelid of the healthy side was afiected, whilst that of the 
paralytic side gaped as before. In a case, however, of cerebral 
paralysis of the face and hemiplegia of the body, the same 
electric current afiected the paralytic side more than the 
healthy one. 

In the case No. 31 which I have described, one- twentieth of 
a grain of strychnia was given three times daily for six months, 
and the patient steadily improved; but after two or three days, 
a constant quivering motion of the right eyelid, of the lips, and 
of the surface under the chin, was observed. On two occasions 
the remedy was discontinued for three or four days, when the 
agitation of the paralyzed muscles ceased, but recommenced 
when the medicine was again taken. 

To the ten cases related by Dr. Marshall Hall for the purpose 
of proving the truth of his theory, Dr. Todd adduced thirteen 
others to demonstrate that, in some morbid states of the brain, 
the irritability of the muscles of paralyzed limbs is not increased ;♦ 
but as he used the electro-dynamic machine supplied with a 
single cell of Daniell's constant battery, the difference of results 
was attributed by Dr. M. Hall to the difference of apparjitus. I 
have often repeated the experiment with a Cruikshank's battery, 
and with such varying results, that I am disposed to think that 
the greater contraction in the unsound than in the sound limb 
— when it is produced — is due to the restraint exercised by the 
wiU of the patient over the healthy limb, when it cannot be 
ascribed to irritation or inflammation of the brain. 



* "Medico-Chirurgical Transactions," vol xxx., pp. 210—217; and ibid., 
voL xxxvi, pp. 469—481. See also " Recherches sur I'Etat de la Contractility 
et de la Sensibilitfi Electro-musculaire dans les Paralysies du Membre Sup^rienr, 
«tadi6 H Taide de la Galvanisation Localis6e." Par le Dr. Duchenne (de 
Boulogne). Paris, 1850. 
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Casb 43. — ^A geDtlemaiip agcid 50^ diirmg a vi&it in Gree^, irLeie 
hci was living t^amewhat frr^ly, und taking long riding ex]>«>iiitiQn% 
awake eiirly out! moruliig with a tbigUug neutiiiUoTi in the Itift anntiiii 
hiitiil, wliieli diaap[>e«n"oii entirely in alx^iit ton minutes, but retuni^ 
at prcciwiy the sunn! tiin^ th« utxt moruixig with increased rioleti(^i 
luid ooutltiued for tho ipaoo of foiir daj8» when a sensatlaii of m^ 
tkem find weight r»f tha kE leg ituperveiied ^ for which he was cii}i|M 
Slid the Kym|>toiiiii were relieved. About three weeks uft&tf iflM 
dressing, he suddetilj felt a fujnesa of the head^ flushing of the £ue^ 
and extreme weakaeas of both leg&p but of the left espedally. Ht 
was irmly bled ; an active aperient was taken, and in the afkmooQ 
he was again very muck relieved* Tlie sen^tioDs^ ho^irever, of weak- 
um& and tingling never loft him entirely. Some four months affcr, \ 
on hb homeward journey, being drenched with rain and chillaJ, ma 
his arrival at the Hospice at St* Gbthai-d, the sensations of tiuinbnia 
and weakness of the left side were more strongly felt than th^y h'\ 
been since tho last attack. Two days afterj on leaving his dresiing' 
rooTOj he found himself flat on tho floor, with a gtish at the cornea' of 
his left eye, from which blood wai flowing cupioiuslj* Pig ^ 
impixJSHion was, that he had slipped j but he liad no recoil ecdoo d 
slipping. He waa left, however, with liia left arm pai-tiallvpamlvifli 

On Im return to England, I employed Cmikshank*a battety ; li« 
stimidua of which produced, at first, very slight contraction of thu 
paralyzed arm as compared with that of the right side* In alcrut 
two months he regained the en tiro use of the limb. 

Dr* Maraliall Hall's cases and experiments are imexceptionahk 
in tlieir way, and very suggestive in their effects; but ik 
course of events is not so constant as he has described, ani 
therefore, cannot justify such an inductive generalization as to 
constitute a law.* 

At the risk of being tedious, I have entered into these details, 
because the question ib important in a practical point of view. 

The rigidity of muscles, when it occurs at an early period of ' 
paralytic seizures, w^as fixed upon by Dr* Todd as an indicatioiJ 
of irritative disease within the cramum,t and, as such, supplied 

* The Gxperimenta which he performed on hogs do not prove his theory, bat 
only show, what eveiy physiologist admits, that vohtion is an etidowmeat 4 
the braiu, and that, hy dividing the spinal cord, voluatajy motion is loat to sill 
those parta which aru supplied with cervea having their origin behind the ^m- 
aloa, whilst automatic motion alone remiLin^. 

t " CHnioa] Loctures on Paralyais," p. 31. S«e also Bayle'a "Trait4 d# 
Ji&ladies da Cervea-u»" &c., p. 56L 
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him with an important practical inference in relation to treat- 
ment. 

It is the very opposite to that form of cerebral paralysis 
in which the affected muscles are soft and flabby. In the first 
case the circulation of arterial blood in the diseased limb is 
vigorous, in the last it is weak ; in the former no oedema is apt 
to supervene, in the latter it is of frequent occurrence ; in the 
one the irritability of the muscular fibre is strongly manifested 
by the galvanic test, in the other the criterion proposed by Dr. 
Marshall Hall fails. 

The flaccid muscles, however, often become stiff and contracted 
in length, diminished in volume, and hardened in substance; 
probably, in consequence of some change in the condition of the 
areolar tissue surrounding the elementary fibres : for, when 
examined under the microscope, the transverse stripes stiU 
appear ; the sarcolemma preserves its integrity ; but the areolar 
tissue is dense, as it is seen in muscles wasted by rheumatism, 
and thus seems to restrain motion between fibre and fibre, to 
press on the delicate capillaries and nerves which traverse the 
interstices of the fibres, and, consequently, to obstruct the 
current of blood, which is essential for healthy nutrition. 

As time wears on, a further change takes place : the paralyzed 
muscles assume a yellow colour ; but, to the unassisted eye, the 
muscular fasciculi appear to remain. The microscope, however, 
discloses a transmutation of the sarcous elements, and nothing 
remains but the fibrous tissue and fatty matter, composed of 
granules and oil-globules, which occupy the places of what was 
formerly muscular fibre. 

The test which Dr. Marshall Hall proposed for the discrimi- 
nation between cerebral and spinal paralysis has been adopted 
by Dr. Duchenne, of Boulogne, as a kind of myoscope, for the 
purpose of ascertaining the amount of muscular irritability, apart 
from nervous sensibility, which may exist in paralyzed muscles ; 
and the result of his investigations is thus far applicable to 
diagnosis. In the first place, he determines that although 
lesions of the spinal cord and of the nerves proceeding from it 
do occasion the loss of muscular contractility, the beginning of 
the loss is perceptible only from about the second week after the 
iDJ^uyj ^^^9 secondly, that in cerebral paralysis the palsied 
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wUdft b«ibeeTtfd1xN«i| 
in iMd-pakj, wUekibi 
ikt Ittftii i iLi dnwii I7 Ikr* ManlttB H^M 
imtaliao of Uie bfmtn or of ttio raennigMBdii 

Bttt, m ipite of aU t^ geii«d propoottioDa wkidi 
leaolled fium tha miwl cv^fol dioerrstioiis of dkene^ itrf 4] 
oqieRBiaitil eontiiTmnoet for unimTcUmg the indicate fibt^ 
the QefTotta ccotreAi exoeptioiial "Mrtanrrp often present llMil^l 
ielTes C0 tbe phjsteisii wUch Appear to qnsHfy aQ sock ] 
poeit&ituk An attetitiTe tad ngadoot obserrer^ hcnreTi^, nuf 1 
generaU J detect a aoIatioQ of im dtfficolly in an-mi^ it I 
OOfTOct diEgnoKm, by ^le preaeiMso of oonte anxiplQiia or I 
alM€>iioe of otheiBf or by mmie Anteoedeiit or eoociffrect dfca^ 1 
stances ; and it is much to be desiTOd that the T^err mtertsto; I 
cases recorded by Dr* Abercfooibie, in hia *' Patbologscsl Mi 
Pl-actical Beiearches on Diseases of the Bjutn and Spinal CkviT 
could be reconsider^ by the light which the doctrine of 
action cx>iifers on pathology at the present day. Bnt^ as 
stand, they stamp that great and good man as a bright 
ment to onr profession ; and were he a^ain in the Ae^ I 
revise hia former opinions with the aid of a more perfect phw 
ology, some of his cases would still justify the conclnsioii ■ 
" in the general pathology of paralysis there in much obeciri^. ] 
We find it connected with a great variety of morbid eonditioit j 
of the brain ; and, on the other hand, we find all these ^ 
without producing it. We cannot attempt to explain 
difficulties, and must content ourselves with a siinple view oft 
facts as they stand in the present state of oar knowled^/'f 

We are encouraged, however, to hope for a better state 
things; for it is precisely in those instaoeeB, which appealed tiP 
him to be the most unpromising instances in which paralpt 
occurred without the least deviation from the healthy structtiit 
of the brain, that the pathologist has discovered adequate caoae^ 
for the disease. 



• " Recherelica aor FEtAt de la Coottactilite et de la Seiuubnitfi W ^ 

t • • Pathologicjvl and Practical Besearches on Diseaacs of the Braui ga 
"^ "4th©diL,p, 277. 
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In serous apoplexy, the oppression and stupor gradually lead 
on to coma, and the paralysis, when it results, comes on more 
slowly ; but even this diagnostic distinction may fail us in cases 
of extravasation where a minute vessel on the surface of either 
hemisphere is the source of a very slow heemorrhage. 

In each class of cases, the palsy, when present, is more 
affected by the seat than by the quantity of extravasated blood 
or effused serum. In serous effusion, the fluid is very often 
found in the ventricles, and the loss of speech, of the power of 
deglutition, and coma, are frequent accompainments. It has 
been observed, too, that extensive paralysis may exist together 
with a very little eflSised fluid, and that a large quantity of fluid 
may be found in cases where no paralysis occurred : hence the 
growing belief that effiision into the cavities and palsy do not 
stand in relation to each other as cause and effect, but that both 
have a common centric cause, and, probably, of an inflammatory 
character. Palsy, I suspect, is more invariably caused by 
pressure and consequent degeneration of nervous structure pro- 
duced by a transudation of serum from the capillary vessels into 
either the cellular or flbrous substance of the brain, which has 
been ably described by M. Durand Fardel as chronic softening. 

Prognosis. — " Isque morbus mediocris vix sanatur, vehemens, 
sanari non potest." Such was the opinion of Celsus; and, 
after an experience of two thousand years, the opinion is endorsed 
by every modem practitioner. A great proportion of cases of 
apoplexy terminate fatally : hence the prognosis is, for the most 
part, unfavourable. 

"With respect to TREATMENT, if we except the aberrations of 
quackery, there is one remedy which has been imiversally 
adopted by all physicians in apoplexy; and if the maxim of 
Hippocrates (rather with a view of preventing serious conse- 
quences than of removing them after they have come on) had 
ever been borne in mind, probably no remedy would have been 
employed with less modification. 

The argument which has been used against it, founded on the 
assumption that no abstraction of blood can diminish the absolute 
quantity of that fluid in the brain, which is out of the influence 
of atmospheric pressure, is clearly a fallacy ; for the immediate 
effect of venesection is to contract the area of vessels, and thereby 
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to facilitiite the rc»tomtioE of the relattye proportion betirm 
atieiiefl and Teini, and, m ftir^ to relieve the excited actioa d 
the arteries of the brain. But M, Trousseau questicms tb 
trftuqiiiUi^sing effect of bleeding on an excited eireukuoUt anil 
therefore, even in severe cases of apoplexy, seldom bl6e(l«»<«& 
the plea that extraraafition having occurred^ It ia difEeoll ta 
iee the good thut bloodletting ean do* ** £xtravasatioii in tk 
brain/' says ht% ** is like extravasation elsewhere ; and lo 
wotdd think of bleeding for extravaaatiun of blood under tk 
or mucous membrane. It would not facilitate absorptioQ," T<t 
is it not denied that yeneaection diminishes the force of artetul 
action ; and although it may produce i^-hat is called reactb 
of circulation, it is calculated to relieva congfestion, wMcfat ^ 
Trousseau admits, may lead to cerebral haemorrhage, and t> 
prevent the further escape of blood when any has taken pkse, 
The propriety of bloodletting ought to be deterrained hf i^n 
special circunistances of every individual case, and not by air 
general rule of treatment. If the pnbe be full and strong, ^ 
there be nothing in the history of the case to coutraindicatetb 
operation, there can be no question as to its expediency. If, <i 
the other band, the pulse be small and irregular, and the eurfki 
of the body be cold, the remedy would be fatal. I 

The following is an apt iUustration, and as such was madedke 
subject of a valuable clinical lecture by Dr- T- K, Chambers j-^ l 

Case 44. — The patient^ a houiieiiiaidj was always, by the acoouafc 
of her fellow-Hervanta, qui to well up to otie morning when sbe HI 
cleaning a giat-e, and fell down, entirely deprived of sense and motiflt 
Two hours afterwards she was brought to the hospital, when siie ifli 
still qmte insanaible and motiouleaa. There was snorincT bi-eatliinj 
the cheeks being so paralyzed aa to be puffed out in exjiiration ' ^ 
skin was Hvid and cold ; the pulse weak, quick, and irregular. Bi* 
pupils of the eyes were contracted partially, and inseuKible to ligH 
She was placed in bed ; hot bottles weit? applied to the feet id 
other parts of the body, and she lja<l adnnnistered a stimulafeliqi 
purgative enema. Seven hours after the fit, the skLn got warm * tfet 
pulse and heart beat atrangly, and niirabered 1 40 in the minute ^ td 
it was observed that the puialysk, though complete on the left niJ^ 
was not so on the right. She was then bled to the extent of eigli^ 
ounces from the aim ; and four bom's afterwards, another eight uanc* 

* ** British Medical Journal,-' June 8, 1861, 
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of blood were taken from her. The pulse sank to 100. And she has 
since then recovered her senses and the use of her tongue, though 
not of her left side, or control over the sphincters. 

And here I would refer the reader to four cases of apoplexy 
which were treated and described by Dr. Abercrombie,* who 
was an advocate for large and repeated bloodletting, active 
purgatives, and cold appKcations to the head, aided by an 
elevated position of the body, cool air, and the absence of all 
stimuli ; and who, even in cases not generally considered as ad- 
mitting of active treatment, yet pursued it and with good effect. 

But, in spite of such authority, the practice of pursuing indis- 
criminately the antiphlogistic system of treatment in every case 
of apoplexy cannot be too much condemned. For instance, I 
would refer to a collection of 155 cases of apoplexy made by Mr. 
Copeman, of Norwich, of which the subjects of 129 were bled 
and 26 were not. Of the 129 bled, 51 recovered, and 78 died ; or 
1 in 2i recovered, and 1 in 1§ died. Of the 26 not bled, 18 
survived, and 8 died; or 1 in 1^ recovered, and 1 in 3 J died* 
Of the 129 bled, 85 were bled copiously and generally ; of these 
28 recovered, and 57, or 2 in 3, died. These statistics lead us 
io the rational conclusion that every individual case must be 
judged of and treated according to its special characters and 
symptoms. 

It should always be remembered that the absorption of extra- 
vasated blood is a process which requires a certain amount of 
bodily strength, and a considerable space of time; and that, 
therefore, the paralysis which results from such extravasation 
demands a due regard for the inherent power of repair, and the 
exercise of a large amount of patience : for nature alone accom- 
plishes this process much better and far safer than we can do it 
by strychnia, electricity, and other stimulants, which may be 
safely used in many other forms of paralysis, but which, cannot 
be employed in the one under consideration without involving 
the risk of further extravasation. 

When, however, every symptom of cerebral excitement has 
been subdued, both galvanism and strychnia may greatly assist 
in restoring motion and strength to the paralyzed muscles. 

* '^ Pathological and Practical Researches on Diseases of the Brain," 4th 
edit., p. 289—291. 
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But the be0t of all tonicn is h perfect holiday ; and fiff Ai I 
ftdl amount of benefit to be derived from such a duiig!^ 1 
am persuaded that there U notliiiig like an alpine eoimtsfJ 
It 10 tliere that a bracitig air ccmmmnicates a healthy ^xjpt 
ated character to the blood} that passiTe exercise amidst 1 1 
gloriouA ecenery givea a (faieti de cmur atich aa no ciih^|l^ I 
cal agent 14 capable of^ and aasiste the asainulatiim of a li|H | 
nutritious diet, to which the oonvalesoent ahould be eoofiDit 
in ihort, it is there that every moral and physical mflnsnesi 
oombined to promote the abaorptaon of a blf>od-clotf and \ 
Tigour and motion to the enen^ated muscles. 



Paralym frmi Bed Softening. 



It flometimes happeofi that a sudden attack of paralyms ii fli I 

very first expression of an existing diseaae, which a previMll 
atage of impaired health and failing power may haye threatHMl I 
as an impending poasibility. 

Sometimes a slow but ceaseless progress of decrease in ^^ I 
cnlar strength, through its successive degreea, to a state i\ 
complete paralysis, corr^ponda with the progress of the infiffl^ i 
mation of the brain. This is significantly called creepinf^ pah^\ 
Or, it may be, during the gradual diminution of volxmfeiif 
motion^ a sudden increase of paralysis is but too suro an indki^ 1 
tion of as sudden a rupture of the vessel in the brain, the dMi 
of which is simply to hasten the inevitable end* 

As a general rule, paralysis from red softening is progreagrrt I 
in character; and in almost aU cases contraction and rigidity rf I 
the paralyzed muscles are obserred at the commencement of ttol 
disease. Sometimes periods of remission and exacerbation occbTi [ 
which are obviously dependent on remission and exacerbalifii | 
of cerebral disturbance, 

I have at the present time a lady's maid under my care» tw9 1 
of whose aunts have died from softening of the brain* 

Case 46»— The young female in question, aged 18, having had all ^ 
premonitory symptoms of inflammation of the brain, became BudJe 
delirious. When I first saw her, the left pupil was more ooi 
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than the right; her pulse, 130, was hard, full, and incompressible ; 
her tongue dry ; and she complained of .intense headache, but of no 
very great intolerance of light. After general and local bloodletting, 
the latter consisting of twenty-four leeches around the anus (the 
menstrual discharge haying been very much diminished in quantity 
for some two or three months before), the violence of the disease has 
been subdued ; but during the intervals of excitement her intellect is 
manifestly affected, and for the last week past, at irregular periods of 
time, paroxysms of delirium supervene, during which the fleior carpi 
radialis and the flexor pollicis longus of the kfb hand are evidently 
paralyzed and rigidly contracted, so that any attempt to extend the 
hand, the thumb, or even the index finger, causes great pain. 

When the muscles of the face are implicated in the palsy, the 
same contraction and rigidity are observed in them as in the 
muscles of the extremities, and the mouth is drawn towards the 
palsied side of the body. In apoplexy the deviation is towards 
the healthy side. 

Drs. Sibson and Handfield Jones have described an apparent 
exception to the above in a case of hemiplegia of the left side, 
where, in the first instance, the muscles of the arm were flaccid, 
but subsequently became rigid.* The affection, however, began 
as white softening, and inflammatory symptoms supervened. 

Dr. Lallemand, of MontpeUier, relates the following : — 

Case 46. — A man, aged 76, was found lying insensible on the floor 
of his room, with anaesthesia and loss of motion of the left arm and 
leg, both being semiflexed, contracted, and stiff; but, notwithstanding 
the loss of sensation and motion, any attempt to extend either arm or 
leg was productive of pain. The patient's intelligence returned, to 
a limited extent ; but he sank into a semi-comatose condition, and 
died on the sbcth day after the attack. 

Inspection. — The arachnoid extending over the right hemisphere 
of the cerebrum was found covered with a thin layer of lymph ; the 
middle and posterior lobes were reduced to a condition of softening re- 
sembling pus, except the lower portion of the middle lobe which was 
of a brownish red colour from infiltration of blood. The capillaries 
were considerably dilated, t 

Case 47. — A gentleman, aged 44, who for many years had suffered 

♦ " Proceedings of the Pathological Society of London," 1851-52. 
t "Recherches Anatomico-Pathologiques sor TEncephale et ses D6pen* 
dances," Lettre 2me, No. 1. 
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from intense headache, was seized in 1845 with an unusually severe 
attack, which left him with a sensible diminution of muscular power 
and sensation in the right leg. This weakness increased in degree 
with each attack of headache during a period of three successive years, 
when, after considerable mental labour, he suddenly lost the power of 
articulating words, and the right arm became partially paralyzed, so 
as to prevent him from writing, though not from using a stick or 
lifting a weight. Cupping behind the ears restored, to a certain 
degree, the power of spee<5h j but the articulation of words continued 
imperfect and indistinct. Exactly five months afber, on awaking 
from sleep, the thumb and forefinger of the right hand were found 
to be much more disabled, and the articulation more indistinct. 
Again cupping produced a very slight amendment j and during the 
two successive months my notes record six recurrent paroxysms of 
severe headache, each one leaving a perceptible impression on volun- 
tary motion ; and on each occasion a very slight relief was obtained 
from cupping, but never so much as to regain the lost ground. In 
June, 1849, the left leg became suddenly paralyzed, and the ability 
to articulate words still more curtailed. From this period of time 
the symptoms steadily increased, the paralysis extending gradually to 
the left arm, so that in November both arms and legs were perfectly 
paralyzed, and the faculty of speech so much aflfected that it was 
impossible to comprehend him. Thus he continued constantly losing 
power, until December, when he died, just four years and three months 
after the first manifestation of palsy. 

No examination was allowed, nor was any needed to show that the 
brain was so changed in texture as to be unable to bear the quantity 
of blood sent to it. Still, it would have been a great satisfaction to 
ascertain the precise extent and progress of the disease. 

In this case I occasionally used a Cruikshank's battery, the 
stimulus of which produced a far greater amount of contraction 
of the paralyzed muscles than of those which were Tmaflfected. 

The following very interesting example of ramoUissement has 
been described by Dr. Calmeil: — * 

Case 48. — M. Clark, aged 49, afber a luxurious but chequered 
life, and with no other antecedent disturbance of health than an attack 
of acute rheumatism which confined him to his bed for six weeks, 
some four years before, discovered that the right commissure of his 
lips was suddenly drawn down, and that his power of articulation was 

♦ ** Traits des Maladies Inflammatoires du Cerveau," tome i., pp. 335 — 340. 
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occtisionally impaired. These symptoms continued for about two 
months, when an attack of apoplexy supervened, together with a loss 
of sensation and motion, and a deviation of the mouth to the right side. 
After a few minutes sensibility returned, but great difficulty was 
experienced in articulating the final syllables of words ; and with the 
restoration of consciousness he recovered the power of locomotion and 
sensation ; but his gait became unsteady and tottering, and his intellect 
obscured. He was gradually regaining his faculty of speech and 
ability to walk j but in the course of five months after the apoplectic 
seizure, his intellect had become manifestly weak, his memoiy defec- 
tive, his temper irritable, and in all things he became fastidiously 
nice. 

This condition was followed by hypochondriasis, during which his 
power of voluntary motion diminished gradually but steadily, and two 
months before his death he could neither stand nor sit. The act of 
deglutition, too, was, apparently, both painful and difficult, so that 
he would remain a long time with food in his mouth before he could 
be induced to make an attempt to swallow; and when he did, the effi)rt 
excited convulsive movements of the pharynx and face. At last he 
lost all control over his bladder, and his water dribbled away uncon- 
sciously j his speech grew more and more indistinct, and his respira- 
tion became embarrassed : but this latter was the result of pneu- 
monia and pulmonary congestion, of which he died sixteen months 
after the first symptoms of paralysis. 

On inspection^ the cavity of the arachnoid contained a considerable 
quantity of serum ; the pia mater was opaque in patches, infiltrated by 
serum, and very adherent to the cerebi'al hemispheres j the giey sub- 
stance bloodshot (Iraillle), especially towards the fissure of Sylvius, 
where the cortical substance was converted into a violet-coloured 
pulpy mass. All the cei-ebral commissures were soft, as was also the 
cortical layer of the cerebellum, and the grey matter of the pons 
Varolii and medulla oblongata. 

Under the microscope, a portion of the softened and discoloured 
grey substance was seen to contain numerous dilated capillaries, with 
their surfaces sprinkled over, as it were, with greyish granules ; and 
here and there along their course, a collection of brownish cells and 
an appearance of cloudiness was remarked, due to the extravasation 
of the colouring matter of the blood. In every portion of the grey 
substance, especially in the corpora striata, these appearances excited 
the attention ^f the observers. In the white or fibrous parts of 
the brain, the capillaries presented the same dilated and engorged 
condition. 
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The application of the microscope to these particular eases 
was of great practical use ; for it proved the truth of Dr. LaUe- 
mand's theory, that the pathological change which is known as 
red softening is essentially a capillary haemorrhage into the 
surrounding substance of the brain, and that the only difference 
between it and the blood-clot in apoplexy is that the extrava- 
sated blood is infiltrated into the cerebral substance, with which 
it is intermixed in the one case, whilst it forms for itself a 
cavity, and exists as a. mass or clot, in the other. 

There is another circumstance of great interest in Dr. 
Calmeil's case, especially when considered in connexion with 
congenital imperfections of the brain. I allude to the softened 
condition of the cerebral commissures. 

A decussation of nerve-fibres between the two lateral halves, 
is the great principle on which the cerebro-spinal axis is 
formed ; and, whether it be for motion or sensation, an inter- 
change of function is essentially necessary.* May not the 
same correlation of structure and function be an indispensable 
condition of a sound mind ? and if so, may we not, in some 
cases at least, regard a settled or progressive dementation as a 
diagnostic sign of structural degeneration of the cerebral com- 
missures ? There is no tabulation of instances to give authority 
to this view, and there is one circumstance to allege against it, 
namely, that the same disordered intellect may be produced by 
softening of either cerebral hemisphere ; so that, in truth, we 
have no special indication to offer as a guide to locaKze the 
seat of lesion. 

Dr. Abercrombie relates two cases f in which there was 
ramoUissement of the fornix and of the septum lucidum, pro- 
ducing incoherence but no palsy. 

We know that the same parts of the brain which are most 
liable to be affected by apoplexy, are also most obnoxious to 
morbid softening : hence, in our present state of knowledge, our 
judgment is not unreasonably influenced by tables such as 
Andral has produced. But it should never be forgotten, that as 

* Even the trigeminus, which is generally regarded as a one-sided nerve, 
decussates with its fellow of the opposite side. See Van der Eolk, plate v., 
fig. 11, ^. 

t See eases Nos. 41 and 58. 
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to the inexperienced observer half the evils that afflict our 
frame produce no outward sign, so may the clue be still con- 
cealed by which the sagacious physician may one day ascertain 
the seat and progress of many brain diseases ; and the pheno- 
mena which present themselves in cases of imperfect develop- 
ment are not unlikely to assist in the discovery. 

Now, in all such cases as have been reported, there appears to 
have been a defective intellect, less marked, perhaps, in the 
instance described by Mr. Paget* than in any other; but in 
that particular case the corpus callosum was not entirely absent, 
for a cylindrical cord (a rudimentary corpus callosum) extended 
from one hemisphere to the other, and the pecuKarity of mind 
was " vivacity and want of caution, showing themselves in an 
habitual rapidity of action, and want of forethought, deKbera- 
tion, and attention." In three other cases, described in the 
same paper, the cerebral commissures were still more imperfect, 
and the intellect still more obtuse. Mr. Mitchell Henry has 
also recorded a casef somewhat similar to Mr. Paget's, the 
corpus callosum and fornix being not entirely absent; but 
instead of the vivacity displayed in the one, the other " ex- 
hibited rather a sluggishness than an actual deficiency of 
mind.'^ In neither was there any paralysis of voluntary 
motion. A sixth instance of a similar imperfection has been 
recorded by Dr. Down,J in which the corpus callosum and 
fornix were imperfectly formed, and the septum lucidum and 
commissura mollis entirely absent ; and it is worthy of notice 
that in both Mr. Paget's and Mr. Henry's cases the " fibres of 
the imperfect corpus callosum passed forwards and downwards 
into the substance of the anterior lobes," whilst in Dr. Down's 
case " the inner surfaces of the anterior lobes of the cerebrum 



♦ An Account of a Case in which the Corpus Callosum, Fornix, and Septum 
Lucidum were imperfectly formed, by James Paget, F.R.S., &c. — **Medico- 
Chirurgical Transactions," vol. xxix. 

t ** Description of the Dissection of a Brain in which the Corpus Callosum, 
Fornix, and Septum Lucidum were imperfectly developed." By Mitchell 
Henry, House Surgeon to St. Bartholomew's HospitaL — ** Medico-Chirurgical 
Transactions," voL xxxi. 

J Account of a Case in which the Corpus Callosum and Fornix were imper- 
fectly formed, and the Septum Lucidum and Commissura Mollis were absent, 
by J. Langdon Down, M.D.— "Medico-Chirurgical Transactions," voL xliv. 

i2 
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wifTQ separated inferiorly m far m the anterior c^mmissmre; mA 
the partd of them into which the knee aod reflected forUm 
or roatrum of the corpus euUc^uTn are usuallj inaerted, wem 
coTtred with GonvoIutionB such as are common to other part^ d 
th© corpus cidlosum. Coiiicident with these abnormities, there 
WM defective inteUect in all ; but in the two first eases in 
which a few commifigural fibres eerved to unite the antemr 
lobes, the patients could read and speak with freedom ; whereJi^ 
io the last case, the boy, " on seeing any lady in black, the 
colour usually worn by his motheT, would approach, and, after 
examination, would say, " JVb mamma ! no I *' ^which with tlie 
word ** niey* when he wanted anything, were the only words lie 
could utter. 

These, again, are circumBtances which suggest the idea of ft 
gup in the fibres of communication between the intellect whis^u 
is competent to shape the thought, and the nucleus of tk 
hypoglossal nerres which excite the tongue to action^ 

Dr. Down attaches importance to the abeenee of the Bofi 
commissure, as a cause of the e^tremi' mental deficiency in liis 
patient* 

The characteristic signs of paralysis, as resulting from red 
softening of the brain, are — 1. Its disposition to affect the \ 
middle-aged rather than the veiy old \ 2* The existence of 
premonitory symptoms which threaten the impending pa%j 
3* The rigid and contracted condition of the paralyzed musdie; i 
and, 4> The steady progress of every symptom, from one stag« 
to another J without the cheering influence of returning seas*- 1 
tion, when it is once lost, which generally occurs in apoplesTl 
but, step by step, one uniform and progresaiye increase aai 
aggravation of eveiy brain-symptom stamps the nature of tk 
disease, and deprives the patient of sensation and motion, bnl [ 
not necessarily of consciousness until death puts an end to all 

As a rule, it may be stated that when with a sudden attad I 
there is loss of consciousness and sensation, when the patisflS 1 
sinks rapidly into coma there is extrayasation of blood into ^ 
hemispheres of the cerebrum ; but when, on the contrary, til I 

• Df, Todd h^ anggested that the corpua caUoflum may be the mediiua \ 

Tvhkh the double organic change ia made to cotreapond with the workiiu| d 

g|H^ miud* 8ee '* Cydoi)ttjdia of Anatomy and Phyaiology/' voL iii, p. 723 J 



RED SOFTENING. 117 

attack of paralysis is sudden, and the consciousness not lost, it 
may be inferred that it is a. case of ramollissement. 

Of the prognosis in red softening of the brain, it may be said 
to be a far more serious affection than simple apoplexy, for it 
involves a larger portion of the brain, and as the red colouring 
matter of the blood disappears, the nerve fibres, in the inter- 
stices of which it was infiltrated, are broken up, and their 
continuity as conducting agents is destroyed. 

The progress of inflammatory softening is generally rapid. 
The first stage, it is true, may appear to be somewhat stationary ; 
but when softening has once begun, the progressive increase of 
the paralysis is very rapid, terminating sometimes in five or 
six days. 

In the treatment of this form of ramollissement, the principal 
indication is to reduce the violence of arterial action, and 
thereby to prevent the further escape of blood ; but the 
antiphlogistic measures employed for such purpose should, of 
course, be modified according to the circumstances of the case. 
In that numbered 47, for instance, no remedy alleviated each 
successive advance of the disease so much as the cupping and 
abstraction of a small quantity of blood from behind the ears ; 
whilst in that numbered 45, the leeches appKed to the perinaeum 
subdued the excitement of the brain more than did the general 
venesection. In the absence of actual cerebritis, mild, im- 
stimulating tonics are perfectly consistent with bloodletting, and 
often appear to be of great service in arresting the rapid pro- 
gress of the disease. The sulphate of zinc is, I think, a safer 
remedy in these cases than any preparation of iron. 

But in no form of disease is the maxim that " prevention is 
better than cure" more forcibly apparent than in ramollisse- 
ment of the brain. In many instances, too, premonitory 
symptoms forewarn us in time of the approaching malady ; and 
then it is that such a hoMay as I have suggested for the repa- 
ration of the mischief inflicted by apoplexy may be attended 
with success. But, alas ! how frequent it is that the canker- 
worm of care from pecuniary embarrassment is set forth as the 
cause of the failing health, and that we are bid to do our best 
under such adverse circumstances ! 
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ParnbjfU from WhiU Soffening. 

Paralysis is very often dependent on a softening of the htm, 
which results from a cause the very opposite in its nature to thst 
of inflammation. 

Any casualty which deprives the brain of its healthy siqrptv 
of blood is capable of producing this particular softening. 

M. Rastan, who was the first to call attention to ramoIIiss^ 
ment of the brain, regarded all forms of the disease as the resoh 
of the aboTc cause, and traced an analogy between it and 
gangrena senilis. As physician to the Salpetridre, where br 
far the majority of the patients are very old women, he oftea 
observed the vessels of the brain occluded by ossific and odier 
deposits ; and as softening of the organ was an inyariable coo- 
comitant, he naturally concluded that in all cases the disease 
was dependent on the same cause.* TVe have seen, howeTo; 
that in red softening such is not the case. 

When an artery of the brain is greatly diminished in calite, 
or closed by embolism, or by ligature for aneurism, or If 
tumours, or any other accidental causes, that portion of A' 
brain which depends for its supply of blood on the vessd « 
closed degenerates into a soft, pultaceous substance resemUnf 
pus, and so passes into a state of white ramoUissement. Jnth 
softened condition the specific gravity of the cerebral substatft 
is lower than that of healthy brain in the proportion of 19^ 
to 1046, which Dr. Bucknill attributes to inert molecnb 
replacing the active cerebral materiaLf 

The following cases are illustrative of these obserrations, tfl 
of the various modifications of paralysis induced by the msfak 
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Case 49. — J. A., aged 75, was admitted into the infirmaiy of tk 
Hospice des Incurables at Paris, in January, 1858, for a ptftf 
blindness, of which he was considerably relieved, when, on the mfl 
ing of the 10th of ]VIarch following, he suddenly lost the powa 

* ** Recherches sur le RamoUissement du CerveMi.'' 
t See "Lancet," Dec. 25th, 1852. 



WHITE SOFTENING. 119 

speech. His face became dull and stupid, the angle of the mouth 
drawn towards the left side, the muscles of the right side being 
paralyzed ; and he was unable to protrude the tongue. Towards 
evening paralysis of the right extremities crept on, but without any 
loss of sensation; and thus the patient continued until he died at 
midnight on the 12th. 

On excmiination, thirty-six hours after death, the left arteria cerebri 
media, and its branch, the choroid artery, were found considerably 
diminished in calibre, in consequence of atheromatous and bony depo- 
sits in their coats ; and they were rendered perfectly impervious by 
yellow fibrinous clots in their interior. The hippocampus major 
(cornu ammonis) was reduced to a semi-fluid substance, and that por- 
tion of the middle lobe in the immediate neighbourhood was also 
softened. The coats of the corresponding arteries on the right side 
were slightly thickened, but all the other parts of the brain were 
healthy.* 

The following interesting case of emboKsm is recorded by 
Dr. Senhouse Eirkes : — 

Case 50. — Margaret Shaw, aged 34, a pale, weakly-looking woman, 
was admitted into St. Bartholomew's Hospital, under Dr. Roupell, 
about the middle of July, 1850, on account of pains in her lower 
limbs and general debility. A loud systolic murmur was heard all 
over the cardiac region. No material change ensued in her condition 
until August 7th, when, while sitting up in bed eating her dinner, 
she suddenly fell back as if fainting, vomited a little, and when 
attended to was found speechless, though not unconscious, and par- 
tially hemiplegic on the left side. The hemiplegia increased, involving 
the left side of the face as well as the limbs, and gradually became 
complete in regard to motion, while sensation seemed to remain unim- 
paired. She continued speechless and hemiplegic, but without loss of 
consciousness, for five days, when she quietly died. 

On examining the body, six hours after death, the skull and dura 
mater were found natural ; but the small vessels of the pia mater 
were much congested, the congestion amounting in some places 
almost to ecchymosis. The right corpus striatum was softened io an 
extreme degree, being reduced to a complete pulp of a dirty greenish- 
white tint, and without any remains of its characteristic striated 

* The above case is reported by M. Lancereaux, in a treatise entitled **De 
la Thrombose et de TEmbole C^r^brales consid^rges principalement dans leurs 
Rapports avec le Ramollissement du Cerveau," pp. 82, 83. 
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stmctiirc* The ooir^pcaidiiig optic thalamus ^^aa healtlij; but i 
caiiditiou of pale aoftemngf similar to that afiectmg the c^rpiu 
Btmtum, existed alao to a c^naideraMe extent in tbo posteriiC kh 
of the right cercibiid hemiif^jlit^rc. The rest of the cerebraJ aubtwite 
of thi^ hoiuiujjheit wt« lofter than ndtural, and appeared U> eontain 
lem blood thnn nrdiimry. All other parta of the brain were heal%. 
Tht* light middle cerebral artery jiiflt at iu commencement was plugged 
up by a small nodule of firing whitish, tibrinouE-lookijig subetaac^i 
whioh, although not adherent to the walls of the vestiel, must fiave 
rendered its camil almoHtt if not quite^ imperrioiis, With tlie t%oef 
tion of a apeck or two of yellow deposit in theix coats^ the rest d xk 
voasuis at the buse of the brain were healthy and Blled with tUrfe 
blood,* 

In these two cases death evidently resulted from softening of i 
the brain ; and the cause of the soften in g^ wae^ doubtless^ an 
inadequate supply of blood, consequent on obstruction of tie 
middle artery of the cerebrum. 

If the anterior lobe be in any way flubeerYient to speech, Jis* I 
organizntion of the hippocampus major shoiJd, in some de^nrt^i 
bo attended with the same result as is obserred in a similar 
lesion of the anterior lobe, seeing that the ao-ealled internBl 
convolution of the cerebrum is a longitudinal commissure con* 
nectiug the anterior lobes with the hippocampus, and, may 1 1 
add, maintaiulng a physical relationship between the sonrc^rfl 
intellectual action and volition P The direction and disposition [ 
of its fibres is favourable to such hj^othesis. 

When embolism occurs in the capillaries of the brain, tkl 
structural lesion which ensues is shown by patches of softenij^j 
which vary in size, but they are never so large as the softened 
masses which result from obstructed arteries. An instance i 
this occurred to Dr. Todd before the nature of the affection vu I 
well understood; hut his delineation of the case is so perfect tl*J I 
it may be quoted as an example. 

Case 5h— A gentleman, aged 37, after walking hastily to iJM 
dinner, was seized, while eating it, with a faintiug fit, from whidj k» I 



• ** On some of the Prindpal Effecte resTiltiiig from the Detachment «f| 
Fibrinous Depoeits (ram the Interior of the Hearty and their Mixture with 
Oirculatiag Blood. '* By Williain Senhoiiae Kirkts, &c— '* Medicci-Cliirot 
TrauaactionH," yoL xxxv., p. 2$L 
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quickly recovered, but complained loudly of a violent abdominal pain 
and nausea, with pain in the back. On the following day the urine 
became scanty, and the patient was drowsy and heavy-looking, as 
though he were labouring under an oppressed and sluggish brain ; the 
right pupil being manifestly larger than- the left. During the after- 
noon of the third day, paralysis of the left side of the face supervened, 
with hanging of the cheek, depression of the left angle of the mouth, 
and sluggishness of expression on that side of the face. He protruded 
his tongue readily, but it deviated to the left side. The left upper 
and lower extremities were also imperfectly paralyzed. Sensation 
was not aflfected, but reflex actions could not be excited in the upper 
or lower extremities. The pulse was good on the left side, but on the 
right it was small and feeble, and the first sound of the heart was 
accompanied with a bellows sound. On the fourth day, the facial 
palsy seemed to be somewhat less complete, but the paralysis of the 
arm and leg increased. During the next six days, the hemiplegia 
diminished to a slight extent, so that he recovered some power over 
the arm, and the tongue was put out straight. There was a constant 
tendency to sink, however, and the patient died on the eleventh 
day. 

On exa/mination-, thirty-six hours after death, the face and head 
appeared exsanguineous, the membranes of the brain decidedly paler 
on the right side than on the left. The vessels of the circle of 
Willis were pale and empty ; the right carotid and its branches were 
especially so. When the hemispheres of the brain were cut into, the 
bloodless state of the right hemisphere was very manifest ; and on 
examining the cut surface of the centrum ovale, it seemed as though 
it were worm-eaten in patches ; each patch being softened, so as to be 
broken up when a stream of water was poured upon it. The patches 
were numerous throughout the hemisphere above the fissure of Sylvius. 
The right half of the fornix and septum lucidum was soft, and the 
grey matter of the right side was pale. The right half of the choroid 
plexus was paler than the left. The part of the right hemisphere 
below the fissure of Sylvius was paler and softer than natural, but it 
did not exhibit the patches.* 

We have here a subject for any amotint of consideration, and 
of satisfaction too, in the precise agreement manifested between 
the symptoms as they appeared during life, and the pathological 
changes as they were disclosed in the examination of the body. 

* ** Account of a Case of Dissecting Aneurism of the Aorta, Innominata, and 
Bight Carotid Arteries, giving rise to Suppression of Urine and White Soften- 
ing of the Brain. " By R. B. Todd, M. D. — * * Medico-Chirurgiqal Transactions," 
voL xxviL 
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L The seat of the aneurism, involving not only the internal €amd, J 
but the vertcbml artery also ; the one supp!}^g^ the internal I 
carotid ploxus of the Bympatlietic with bltiod, and the other tl» I 
medulla oblongata before uniting with ite fellow of the oppo^te j 
Bide to form the bufilkr artery. 2, The excited circulation, whiii 
uppcared to occasioti thu attack by detaching' sbreds of the 
tibrinoua lining of the aneunsnml sue, and carrying them lo I 
the minate ve^seU of the brain, and alao, perhaps, into ti« 
arterioD mcdulhe spinalis, thereby producing the sudden pain in 
the back, whilst probably a larger portion of the eoagnlnm wti 
csonveyod to the abflominal aorta^ to which the abdominal piifl 
waa doubtless attributable, 3. The trifling diminution of the 
paralysis, aa the right aide of the nervous centres may huve 
received a little blood from the arteries of the left side, 4. The , 
demonstration it aJEFords of the decussation of the roots of tk 
facial nerve in the raphe of the medulla oblongata : and, finaUy, 
the bloodless state of the right hemisphere of the eerebmrn, asath i 
ciated with the drowsy, heavy look, as though the patient were j 
labouring under an oppressed and sluggish brain, illustrative of 1 
the analogy between syncope and apoplexy. All these ooaa-j 
derations crowd on the mind in tho recital of the above eaac, ' 
and suggest an obvious explanation of every symptom. 

Paralysis, as I have observed, may be caused by the applica- 
tion of a ligature to the carotid, and the softening of the hraifl 
which sometimes t^nsuea. 

Case 52, — James Ma&on, a^ed 48j was admitted into St. ihr- 
tholomew^a Hospital with an aneurism al tuuiour under the right ear. 
It had been eight months formiug. On tht^ 18th of July, 1S29» t!w i 
oomraen carotid was tied for it ; and an hour after the operatiou h I 
was slightly convulsed on the right side, and soon sank into a stated | 
stupor, with the mouth drawn to the rfghi side. Muscular twitebiD^ 
on the right aide continued for the four following days ; and on tlt^ 
fifth day the left side was jjerfectly motionle^ On the sixth tlay I 
(24th) the patient died. 

The emamwmtmi aftier death revealed the whole of the riglit henil j 
sphere of the cerebrum in a soft and eream-lLke condition » The cew- 
helium healthy,* j 

* *' Two Cases of BLa&ase of the Brain fonowing the Application of a Liaitui* 
to the CVotifl Artery/' By John Vincent, Sdrgeoii tu St. BarthgilailWV^ 
gj)) tal. ^ " M edico-Chimrg^icnl Trausacti ons , ' ' voL^^™- x. 
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Case 53. — A second case is recorded, in the same paper, by Mr. 
Vincent, after tying the right carotid of a man, who in felling thrust 
a portion of a pipe which he had in his mouth through the side of the 
root of the tongue into the carotid artery at the point of its bifurcation. 
From the time of the operation it was observed that the patient did 
not move his left side until he died, eleven days after, when, in the 
right hemisphere of the cerebrum, several irregular-shaped cavities 
filled with an ash coloured effusion, with shreds and particles of a 
greenish hue, were discovered. One of these cavities was two inches 
in diameter, and encroached on the corpus striatum. 

Professor S6dillot, of Strasburg, tied the right common carotid, 
immediately after which an alternate paralysis of the right side 
of the face and left arm and leg occurred. On examining the 
body after death, the right hemisphere of the cerebrum was 
found softened, but there was no disease of the pons Yarolii.* 

Case 54. — A somewhat similar accident is described by Mr. Nun- 
neley, of Leeds, who tied the left carotid of a woman for aneurism of 
the orbit At the very instant of tightening the ligature, there was 
some convulsion of the left side, while the right was motionless. 
There was also partial unconsciousness, with sighing, and an appear- 
ance of nausea and faintness, evidently more from the condition of 
the brain than of the heart, for the pulse remained nearly natural. 
The patient rallied, however, on the following day, but still she 
experienced diflBlculty in swallowing and talking ; and on the 7th 
day after the operation she had gained a little power in the right 
hand. The paralysis generally was said to be improved on the 
ninth day ; but she continued restless, her mental condition being 
described as more resembling insanity than anything else, as she 
appeared to understand what was said to her, but to be incapable of 
replying. On the fourteenth day after the operation, the paralysis had 
obviously increased, for she was constantly drawing attention to her 
right arm by taking hold of it and lifting it up with the left hand. 
Two days after, she died. 

On inspection, the brain was very pale in colour, with unusually 
little blood in its substance or larger vessels ; but, as far as could 
be judged, the quantity was the same on both sides of the cerebrum 
and cerebellum. Both carotid and vertebral arteries everywhere, 
even in the smaller branches, patulous and studded with earthy 
deposits ; the choroid plexus bloodless, white, and soft ; the right 

• «*Gazette M6dicale de Paris," 3 Septembre, 1842. 
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henikphorc of tho ijimin ^itn ami natntul ; the wBole of I^Mb 
il^ddrdlv m>fl ; litid ui tbi? lowrr [mrt of the midfUe lobe, jut if I 
tha t&de of the roIIa turcica, and abore tHe ontrsDoe of ^ue ndU I 
attai^i tbertf wha n fmtch of thc» ivizo of m burge haaeMra^flil 
ioft fttiiL bruki:'n tiuwn. Heru the left CAi-otifi, cm e Dief y pg6«| 
thcF b<my msad at the origixi of tlie uphtbiiluiic arteiy, w» 
eakurgw]« filWl with and miiroutidiMi tijr a uoduie of ooagdoiD^I 
tli# aise of ti ttirgo Honie-beaA. 

The pattilous and osnified conditioii of the smaller bnmcbaiff 
the cmrotid and vertebral arteries wa* an effectuul obstacle to ^ 
resilience of vascular tlsauei which is necefisary for the eatablii 
ment of a collateral circulation ; hence the morbid results vfinA \ 
followed the cutting off of the supply of blood to the left aidH I 
the brain ; but the temporary rally on the day after the opd*-] 
tion was a manifest indication of an effort to that end, notwitli* 
standing the hindrance. 

The cnuaes of arterial embolism may be traced to some muM ' 
i;t4ite of the valvea of the heart, or to some point betweea tfe 
cupillaries of the lungs and those of the brain. One case i J 
rt^ported by Dr. Vidal in which embolism resulted from cano 
matter whii-h was can-ied in the stream of blood from the Ii 
by the pulmonary veins through the heart, and thence to 
braiu** 

When paralysis occurs suddenly and &ensation reinains mid 
turbod, when the intellect is implicated and a period of i 
meut is observed, it may be inferred that embolism exists in ( 
or more of tho branclies of the internal carotid artery, and tht ' 
the emboli, or plugs, are in the side of the brain opposite t» 
that of the body which is paralyzed. But wben the paralysis if 
progressive and sensation is destroyed, when the intellect is ki* 
disturbed and indications of amendment are lees manifest, espe- 
cially if sickness or vomiting be present, it may be inferred that 
the emboli esist in the branches of the vertebral arteries, h 
both cases the paralyzed muscles are relaxed, but the elfictit)- 
muscular contractiKty is retained. 

When hemiplegia is occasioned by thrombi or fibrinous plugs 
in the venous system, it is always pi'ogressive in form, i " 

« " Comptes KendttB dea Mlmoires de 1& Soci§t§ de Biologie,* 
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almost always occurs in old people. It has, moreover, its own 
specific character; for when the circulation of the blood is 
obstructed in the sinuses of the skull, the periphery of the brain, 
and consequently the intellect, is more particularly implicated 
than the central parts which are afiected in embolism. 

In all cases of embolism the prognosis is bad, and the treat- 
ment of little or no avail. Large doses of the carbonate of 
ammonia have been proposed, on the assumption that the fibrine 
of the blood is held in solution by the presence of ammonia. 



Paralysis from Induration. 

The same exudation and transmutation of plastic lymph which 
has been described as increasing the consistence of the spinal 
cord may likewise produce sclerosis of the encephalon, together 
with the various aflfections of motion, sensation, and intellect 
which occur in oedema or softening of the brain. 

This form of induration is generally the result of chronic 
inflammation; but an opposite condition of the intra-cranial 
substance is recognized by pathologists as resulting from great 
and exhausting exudations in other parts of the body ; such, for 
example, as frequently occurs in the course of typhoid fever, or 
after scarlatina, when the brain substance, like other tissues, 
may be drained of its fluid element, and become hard and 
tough. 

The minor degrees of increased consistence may not be incom- 
patible with functional activity ; but when the disease exists in 
an intense form, it is associated with some or all of the symptoms 
above alluded to. 

Professor Schroeder Yan der Kolk has described many cases 
to show that induration of the corpora olivaria renders the 
articulation of words, the deglutition of food, and the acts of 
respiration difficult ; * that induration of the cerebellum may 
destroy the power of co-ordination of muscles in the various 
movements of the limbs.f Paralysis, however, may not exist in 

* Op. cit., illustrative cases, from p. 156 to 169. 
t Ibid., p. 161. 
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such cases ;* and Dr. Calmeil has shown in many casesf that 
aflfections of motion or of the intellect are very much dependent 
on the portion of the cerebral hemispheres which may be involved 
in the structural change. He has shown, too, in one remarkable 
case of inflammation of the anterior lobes, a corresponding 
fecundity of ideas and voluble speech in the early stage ; but as 
induration crept on, the ideas became less prolific and the speech 
less fluent, until at last words failed the patient altogether. J 

But it must be confessed that, in the present state of our 
knowledge, we possess no means of distinguishing induration 
from ramollissement of the brain. We except, however, those 
cases which result from exhaustive processes of exudation, as in 
typhoid fever and scarlatina, in which certain indications of 
cure suggest themselves ; and in all others, as the causes are 
the same, so also will be the indications for treatment. 



Paralym from Tumours^ 8fc. 

I have a strong conviction that a careful study of individual 
cases of tumours of the encephalon, and of all that has been 
written on them, will disclose a great uniformity of symptoms, 
and enable the practitioner, in the great majority of instances, 
to refer these adventitious masses to their particular seat in the 
brain. It is curious, however, to observe how the brain will 
accommodate itself to the bulk of these products without inducing 
paralysis ; although many other symptoms testify to the exist- 
ence of injurious pressure and irritation. 

Many of the cases described by Abercrombie may be quoted 
in illustration, especially those numbered 6, 87, 90, and 91, in 
which no paralysis appeared. 

The following, in which paralysis did occur, is recorded by 
Dr. Mayne.§ 



♦ " Cours de Pathologic, '' Andral, tome iL, p. 602, 2nd edit. 
+ ** Traits des Maladies Inflammatoires du Cerveau." 
X That of M. Laurent, tome i., p. 434 

§ ** Acute Softening of the Medulla Spinalis : Tumour in the Medulla Oblon- 
gata." By Robert Mayne, M.D., Physician to the Adelaide Hospital, Dublin. — 
** JOublin Hospital Gazette," May 15, 1861. 



^^^ gata. 
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Case 55. — ^A. B., aged 21, had always had good health, except a 
brief rheumatic attack in his eighteenth year. He had been at work 
constantly up to the evening of the 10th December, 1860, when, on 
returning home after a hard day's work, he was suddenly seized with 
an acute pain shooting down the left thigh and leg to the ancle and 
foot. He was compelled to stop abruptly in the street, feeling unable 
to proceed : a short time after, he made an effort to walk, and he then 
experienced a similar darting pain through the entii'e length of the 
right limb, so that he could scarcely move. With much difficulty he 
managed to reach his home and get to bed, when he was seized with 
a severe rigor. Subsequently he fell asleep and obtained some rest ; 
but on awakening in the morning he was paralyzed in both lower 
limbs. The bladder was paralyzed from the commencement. He 
was then received into St. Vincent's Hospital (12th December), and 
placed under the care of Dr. Quinlan. All power of voluntary motion 
in the lower extremities was gone, and there seemed to be complete 
destruction of the excito-motory phenomena as well. The tactile 
sensibility of the paralyzed limbs was much impaired, but not quite 
destroyed. There was complete retention of urine. Dr. Quinlan 
considered the case to be one of acute softening of the spinal cord : 
indeed, all the phenomena of the case seemed to confirm this opinion. 
The integuments over the sacral region soon became livid and sloughed, 
and the urine quickly became ammoniacal. By degrees the pamlysia 
extended upwards ; and at length the left arm lost its power of motion 
in a great measure, and its tactile sensibility partially. After being 
a month in the hospital, sloughing of the integuments set in wherever 
the body was subject to the least pressure. There was feai-ful slough- 
ing of the integuments over the sacral region and hips ; the trochan- 
ters on each side, and the osseous structure of the sacrum, were laid 
bare : yet, in the midst of this frightful destruction of parts, the 
patient suffered no acute pain, and was unconscious of his terrible 
condition. All power was lost over the bowels and bladder, the faeces 
passed involuntarily and insensibly ; an insufferable odour pervaded 
the atmosphere around him ; the left arm was completely paralyzed, 
the right was partially so. He died on the 12th of February. 

As there was difficulty in obtaining a post-mortem examination, 
the brain was not inspected ; but on laying bare the vertebral canal, 
the theca vertebralis seemed healthy at its exterior, its inner surface 
appeared congested and of a pinkish hue. On slitting up the pia 
mater, the spinal cord throughout the entire length of the doi-sal 
region was found to be reduced to the consistence of cream and to be 
coloured red. 

A tumour about the size of a small kidney-bean, of an oblong shape. 
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mid hartL aa eariiliige^ was fotwde^ etulK^kled in ill e laft half of tk 
medullA obloiignta. 

It ia raniftrkablo that no rffert*nce li made to any liiss of 
epeeclii embiirmssment of bn^atbingr paralygia of the face ^ 
disturbance of stomach, which so large ii substance iti the medulla 
oblongata should produce ; but as it was impossible to examiBe 
moro of that organ than could he scooped out of the foramdi 
magnum J perhaps the tumour may not have been locatt^I qmk 
so high up. Very different is the case from Professor Oppolz^r'a 
" Klinik," quoted by Van dcf Kolkj* in whicb a lardaCL-oia 
tubercle, of the size of a poa, had penetrated into the superficial 
substance of the right corpus oliTare, producing loss of speect: 
iind in no other case that I am aware of, except Dr, Slayne'ti, has 
the medulla oblongata been pressed on by tumours develop^ 
either in its interior or on its outer surface without the occur* 
rence of a combination of symptoms clearly indicating the md 
of lesion* \Vhen in the mterior, and the adventitious matM I 
presses on the nucleus of a nerve producing facial palsy, lii 
latter is on the same side as the paralysis of the extremities; 
but if the tumour be on the outside, and the nerves procecdinj 
from the medulla be pressed on, then the facial paralysis sbowi 
itself on the side of the head opposite to that of the hemiplegii 
of the limba. 

Case 56, — A man, i^ged 36, had occasional paroxysms of acaitt 
headache, the pain generally shooting from the occiput to the &»• I 
head. In the ooiu^se of a few months diplopia cmma on^ and the !<4 1 
eye was drawn inwards towards the noae. Fai-alysis of the riglitiiili I 
crept on by degrees, together with dlstoi*tion of the mouth, the an^ I 
being drawn upward towards the right side, and the speech beciniv I 
inarticulate. Two months after the paralysis fii^at showed itself ill I 
patient became convulsed, and died in twenty-four houi-g. 

On examination^ a tumour the si^e of a hazel-nut was discoreiJ I 
on the left side of the pons Yai^lii, Binking deep into it. It esteniei 
backwai'd to the side of the medulla ohlaiigataj and pressed oa tk I 
left corpus pyramidal e, and also on tlie sixth or abducens nerve. + 

^ Op. dt, p. 160, notett 

t **Case of Hemiplegia from a Ttimoiir in the Brain, with Remarks <sJi li 
I Pi'opagation of Xervous Infl nonce." By J. Yelioly, — ^ ** Medico-CbiniRpa 
[ Transactions,'* voL L, p* 18S. 
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A somewhat similar case is reported by Dr. Friedreich,* in 
which a tumour, the size of a pigeon's egg, developed from the 
dura mater, pressed on the left side of the pons Varolii, reducing 
the trigeminus, the facial, and the acoustic nerves to mere fila- 
mentous bands. Headache, deafness, and facial paralysis of the 
left side, together with hemiplegia of the extremities of the right 
side of the body, resulted ; and the patient died, like Dr. Yelloly 's, 
in a state of general convulsion. 

Mr. Dixon has recorded a very interesting case, in which a 
large tumour was developed in the fifth nerve and the casserion 
ganglion, on the left side of the pons Varolii, producing anaesthesia 
of the left side of the face, and, by pressure on contiguous nerves, 
a total loss of all the special senses.t 

I would also refer the reader to a case of tumour in the 
posterior lobe of the left hemisphere of the cerebrum, &c., 
associated with headache of the same side, a fixed and rigid 
condition of the upper extremities and paralysis of the lower, 
together with a drawn and fixed state of the muscles of the face, 
described by Mr. Duncalfe, of West Bromwich,J as worthy a 
careful study. 

Tubercle of the Brain is a disease of childhood and youth, and 
it is always characterized by symptoms of irritation ; hence the 
paralyzed muscles will generally be found in a contracted state. 
It is also always a chronic affection when developed in the brain, 
but it rarely undergoes the process of softening, although the 
portion of brain immediately surrounding it may be softened 
before it leads to a fatal termination. 

After many years of careful observation, Dr. Gendrin con- 
cluded that tubercles in the medulla oblongata are apt to 
produce epileptic fits of regular recurrence, commencing gene- 
rally with hiccup, difficult deglutition, and sometimes with pal- 
pitation, but never preceded by epileptic vertigo. § 

In twenty cases of tuberculosis of the cerebellum, collected by 



* **Beitrage zar Lehre von den GeschwUlsten innerhalb der Sohadelhohle," 
Beobachtung vi 
t "Medico-Chimrgical Transactions," voL xxix., p. 131. 
X "British MedicalJournal," Jan. 12, 1861. 

$ ** Kecherches sur les Tubercules da Cerveau et dela Moelle Epini^re," 33, 34. 
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M. Andral,* paralysis occurred in eight ; obstinate vomiting in 
ten ; blindness in seven ; aflfection of the genital organs in one 
only : but in all, the symptoms were suggestive of the seat and 
nature of the disease. 

Case 57. — M. Vulpian relates the case of a lad, aged 15 J years, who 
was admitted into the Hospital St. Eugenie, having been ill during 
the two previous year8.t He had had violent attacks of headache ; 
strongly-marked amblyopia, which diminished after a certain time ; 
and eventually a manifest loss of power in the extremities. Three 
months before his admission, vomiting occurred every morning. On 
entering the hospital, the violent pain existed in the back of the 
head ; there was almost complete amaurosis of the left eye, the vision 
of the right being pretty good There was also paralysis of the right 
side of the fece, deviation of both eyes towards the left, loss of power 
in the right arm and leg, vertigo, and a tendency to rotation of the 
body from right to left. Sensation was perfect, and the intellect 
clear. Whilst in the hospital, the youth had several attacks of epilep- 
tiform convulsions ; and the cephalalgia, vomiting, and facial paralysis 
increased Death occiured suddenly in an attack of coma fifty-three 
days after he entered the hospital. 

On exomimation, the cerebral cavities were found to contain a large 
quantity of slightly albuminous fluid. The right hemisphere of the 
cerebellum contained a tumour nearly as large as a hen's egg. At 
one point the morbid mass had destroyed the substance of the cere- 
bellum so as to become adherent to the dura mater; it scarcely 
reached beyond the middle line, so that the left hemisphere was 
healthy. It was tuberculous, of a white yellow colour, with a greenish 
tint, and presented an irregular surface. The substance of the right 
hemisphere of the cerebellum was softened, as was also the floor of 
the fourth ventricle, in which the softening was limited to the right 
side. The left lateral ventricle was much distended, the right less so. 
The remaining portion of the brain was healthy. A few miliary 
tubercles existed in the upper lobes of the lungs. 

Dr. Abercrombie has supplied many other observations on 
tuberculosis of the cerebellum in all of which intermittent head- 
ache, convulsions, giddiness, more or less affection of sight 
appear as prominent symptoms, and vomiting in almost all ; but 



s 



* Op. cit, tome iL, p. 611. 

t *' Monitear des Sciences M^dicales,*' Join 25, 1861. 
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in one case in which an encysted tumour was situated high up 
in the cerebellum, and consequently away from the fourth 
ventricle, there was no sickness. 

Case 58. — A woman, aged about 50, had been ill for a year or 
more before her death, during the gi*eater part of which time she had 
been confined to bed, or able to be out of it only a part of the day. 
She was affected with violent paroxysms of headache, which usually 
attacked her in the night, or about four o'clock in the morning, and 
generally continued for two or three hours, when it subsided, and left 
her tolerably easy till the same time the following night. Sometimes 
the attack was of shorter duration, going off in a quarter or half an 
hour. During the paroxysm the pain was most intense, and was 
sometimes accompanied or succeeded by delirium, and sometimes by 
coma of short duration ; on several occasions squinting was observed. 
Her death was rather sudden : she went to bed at night in her 
ordinary health, and was seized with her usual paroxysm, which went 
off about the common time ; but it returned a second and a third 
time, and she died early in the forenoon. 

Inspection. — There was considerable effusion in the ventricles of 
the brain, without any disease of the substance. Between the lobes 
of the cerebellum, at the upper part, there was a firm, white cyst, 
containing upwards of an ounce of transparent albuminous matter of 
a pretty firm consistence ; and in the lower part of the cyst there 
was a little coagulated blood.* 

As in M. Andral's cases, paralysis does not generally appear. 
In some, the muscular affection is described merely as unsteadi- 
ness in walking ; in others, as manifesting itself in a want of 
control over the movements of the arms or legs. Hence, when 
present, and associated with the characteristic symptoms above 
described, there is good reason to infer that the cerebellum is 
the seat of disease.t 

M. Herard also relates the case of a tumour in the cerebel- 
luuL J The patient lost all power of co-ordination, of associating 

* ** Pathological and Practical Researches," pp. 166—174. 

t In the *' Journal de Physiologie Exp^rimentale," tome vi., Dr. Petiet de- 
scribes a case of softening of the entire cerebellum, in the progress of which the 
patient, in attempting locomotion, could only move backward. I also remember 
a case which occurred in the H6tel-Dieu, in 1829, of a woman with amaurosis, 
who was irresiatibly impelled to move backward when requested to walk, and 
in whom a diseased cerebellum was discovered after her death. 

t " L'Union Mgdicale," 1860, tome iii., p. 230. 
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tbo woveraoiit* n mmmt f for kKx>motion, or ©Ten for *.t 
but them wan no paraljiiia of oenaibilitj' or of vootioEoi u' 
miucleA in any part of the body. There was, however, obftm*: 
Tomitiag, 

If a tumour exist in the intorpeduncular space beWad i' 
mamillar bodios, it is apt to prnducc paralysis of motion 
sido of tlie inytly corresponding to that oil which tlii 
escUtd. Dr> Bro^n-Sequard was, I boltevep the fiisl to no^l 
thiA fiict, and he regard.^ the phenomenon as owing to ^te I 
action; but if the nan-decusrating fibres of the corpora f^ir I 
midalia preserve the aame relative position, with respect to tin I 
dflctiiBating fibre aa U seen in the medulla oblongata, and ill I 
have been able to trace them some short diBtanc© into the pp«| 
Varolii, until thoy reach the crura cerebri, then may thfykl 
regarded as tho direct channels of communication betweeadil 
two crura cerebri and the corresponding sides of the spinal c 
and preaaure made on them should (if any paralsjia be cam 
produce paralyaia of the muaclea on the corresponding siifi^ 
the body* 

I have the notes of a case in point which was communicata 
to the Medical Society of London by Dr, Ogle, but I am tmilfcj 
to refer to the source from which I obtained them. The i 
was a middle-aged woman, who had been an epileptic, and \ 
lost her sight for five years. She also suffered from partial kfl 
of muscular power on the left side of the body, and oont 
hypenesthesia of the left side of the face and head, together! 
impairment of the senses of hearing, taste» and smell on th| 
same side. The inspection of the body after death discdoeoJ t 
aneurism of the left anterior cerebellar arterj% so placed fl^ * 
implicate the superficial part of the pons YaroUi : £he appaw*! 
root of the fifth nerve, and the facial nerve were also pi^l 
upon, the latter in its course towards its exit from the cmuii*| 
Now, the anterior or superior cerebellar artery winds round i 
cms cerebri, and the position of the aneurism was precisely 1 
which Dr. Erown-Sequard supposes may produce paralydil 
pressure on the anterior surface of the crura cerebelli. 

Out of 268 caaes of hemiplegia, Burdaeh met with fifteen r' 
which paralysis occurred on the side corresponding with tl 
Lcturul lesion within the skull, but the precise seat of diae* 
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is not stated. If, however, on further investigation, it should 
appear that the non-decussating fibres of the corpora pyramidalia 
are always implicated in these cases of direct influence, the 
further inference may be drawn that they have the same para- 
lyzing effect on one side of the body that the decussating fibres, 
by their cross action, have on the other. Many interesting 
questions would naturally foUow such conclusion, and none more 
so than that of determining whether, in every act of muscular 
contraction and of perception of sensation, there may not be an 
inverse reaction along one set of nerve-fibres, to establish an 
electric equilibrium to the disturbance which has been set up 
by the ganglionic cells in another set ; and whether a solution 
of continuity in either may not destroy the normal electrolytic 
process, or, in other words, the physiological action of the 
whole. 

If it be so, the suggestion of M. Auguste Comte,* that the 
brain is no longer an organ but an apparatus, would be further 
illustrated, and we approach one step nearer the determination 
of the conformity between the physiological action and the 
anatomical structure of the different parts of that complex 
apparatus. 

I have incidentally alluded to a paper communicated to the 
Royal Medical and Chirurgical Society, as a contribution to the 
Pathology of the Pons Varolii, by Dr. Hermann Weber ;t and 
as two of the cases therein described were uncomplicated with 
affections of any other parts of the encephalon, they have the 
exceptional interest of circumscribed experiments performed 
by nature, and give additional pertinency to case No. 87, which 
I have described. A summary of each case, as given by Dr. 
Weber, will suffice here. 

Case 58. — A tuberculous subject, a journeyman baker, aged 25, 
had vertigo, then motor paralysis in the limbs of the right side, 
afterwards anaesthesia in the left side of the face ; later, also dimi- 
nished sensation in the limbs of the right, and diminished motion in 
those of the left side ; contraction of both pupils, especially the right. 
Eighteen hours before death, an attack of convulsions, followed by loss 

♦ "Cours de Philosophic Positive," tome troisifeme, p. 797. 

t ** Medico- Chirurgical Trausactions for 1861," voL xxvi, p. 151 et seq. 
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of power of articulation and deglutition, perfect motor paralysis and 
amestheaia in the limbs of the right, imperfect in those of the left side, 
without loss of consciousness. 

Inspection. — Tubercle in the left half of the pons Varolii, with 
softening in the circumference, and hsemorrhage in the latter. 

Case 59. — ^A boy, aged 7, affected with chronic hydrocephalus and 
tul>erculosis ; six months before death had convulsions in the left arm 
and leg ; pain in the right side of the hjce ; later, he had motor 
paralysis in the limbs of the left side, and anaesthesia in the right 
half of the face ; his consciousness was undisturbed ; the pupils were 
contracted, especially the left ; the patient had several attacks of 
shaking of the whole body, each attack lasting about eight or ten 
minutes. Four weeks before his death the paralyzed limbs became 
i-igidly contracted; eventually death occurred under symptoms of 
tubercular meningitis. 

Inspection. — A tubercle, about half an inch in diameter, was foimd 
situated in the lower or anterior portion of the right half of the pons 
Varolii, near the origin and causing atrophy of the right trigeminus ; 
the nerve substance around the tubercle was softened, and of a yel- 
lowish rod colour. The fibres of the sensitive root of the right fifth 
nerve appeared thinner than those of the left. 

In all these exhibitions of nature's spontaneous workings, the 
diagnostic signs harmonize so completely with the anatomical 
relations of the parts implicated, that in the great majority of 
cases the symptoms notify the particular seat of disease. 

Tuberculosis of the cerebrum is more frequent than that of 
any other part of the encephalon, and in the great majority of 
instances the morbid matter is found deposited in, or near to, the 
grey substance, either of the convolutions, or of the corpora 
striata and optic thalami. 

M. Gendrin observed that when tubercle exists in the grey 
substance of the anterior lobes, it is apt to produce acute mania, 
which comes on gradually, and irregularly in paroxysms, and to 
end in dementia. In the peduncles of the brain he observed 
that it is often attended with convulsions of the legs of the cor- 
responding side and paralysis of the opposite site of the body.* 

In childhood, tubercles are generally diffused over different 

♦ " Recherchcs sur les Tuberculea du Cerveau et de la Mobile Epinifere," 
par A. N. Geudrin, 1823, 28 et 30. 
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parts of the cerebrum ; but in youtb and adult age tbe morbid 
matter is more frequently deposited in one soKd mass. Being 
developed in tbe interstices of the nerve-cells or nerve-fibres, it 
is probable that no manifest indications of functional disturbance 
appear until injurious pressure be made on the surrounding 
tissues. 

And when the cerebrum has ceased to accommodate itself to 
the presence of the adventitious deposit, the symptoms are often 
exceedingly obscure. Headache, corresponding to the seat of 
disease, is generally the first symptom to appear, and it is often 
associated with vertigo. After a time, paralysis manifests itself, 
together with contraction or spasm of the afiected muscles. The 
intellect is rarely implicated in the early stage of the infirmity. 

The following example is from Dr. Abercrombie :* — 

Case 60. — ^A girl, aged 7, had been falling off for about two months 
before her death, having some cough, with considerable emaciation; 
but her appetite was good. On the 22nd of July, 1826, she had pain 
in the bowels, with diarrhoea and some vomiting. These symptoms 
were relieved by the usual remedies ; but she still complained of pain 
in her bowels, and had some cough. Three or four days after this, she 
complained of headache, and her speech was sensibly impaired : about 
this time, also, she complained of pain in the right ear. Some 
peculiarity of speech had been observed before on one or two occasions, 
when she was able to go about. On the 27th she was affected with 
headache and pain of the ear, with embarrassment of speech and a 
small, frequent pulse. On the two following days she was much 
relieved in regard to pain, and the symptoms assumed more the 
character of continued fever. On the 30th there was considerable 
coma, so that she could scarcely be made to answer a question : pulse 
90 ; the pupil much dilated ; and there had been a retiun of severe 
headache. On the 31st she was speechless, with nearly perfect coma ; 
pulse 80. She continued in the same state on the 1st of August, with 
the pulse becoming frequent On the 2nd she began to be affected 
with paroxysms of convulsions, which attacked only the right side of 
the body. The limbs of the left side appeared to be paralytic, or at 
least were never observed to move, even during the convulsions of the 
right side. These paroxysms continued to recur for four or five days ; 
she then sunk into a state of perfect coma, and died on the 10 th. She 

* ** Pathological and Practical Researches," pp. 81, 82. 
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hfr tiicmlh, and wnnjir^l U* recover » ?i gree of r^ 

ftrm. 

IXftflCTtOlf.^Ou r^iuovuig the dutm tuRteTj Bevetml patdies' 
m^mbmtie wctm fatmd on tho outer ride of the right keuu 
cbiedjr ftt the u|)«ntug» of the oonvoluiioiis, antl dipping dawn mt^ | 
dem-blj Wtweon ihout Uu cuttitig througli tliiH heuii^|iliere, a Je^I 
poflioD WMB met wit}i in a stat9 of reoent infiaiuuiatioiii ptcaunNll 
titiifiiriii rod colour fULt] n tiatund coaiisttiiieu. It w£i^ siljoui 1; 
in Irngthj cxtf?nding fn*iu before backirard^ about au inch in i > 
and ti^ much m thicknt^ss. At It^ interior ptLrt, it was comieci 
Another portion, about an indi bi extent ia all ita cliniend.giu»^ '^ 
state of jierfect mmoUS^timeu^ and of a yeUowish white or a£b cnltiBtl 
and the two structurca evidently |Mssed into eaiih other, tJie iulaiJI 
[lortion becoming ginduiiUy Bofter m it approaclied the so^/^ud [i&i 
Along the whole of that jmrt of the hemisphere through wLidi iSs I 
inflamed maas extendod, ail the convolutioiis were perfectly |W I 
together through their whole extent by a df^poKitioii of very 6» I 
adventitious membratie ; and there vrm a siuiilar adhedon dl tkl 
ftjiterior to the middle lobe. There was alight efl\i6ion in the t*l 
triclee, but the central ports wero healthy. In variouB parts d^l 
brain very minute tubercles were observed ; and on the base of t 
brain J at the junction of the left crua cerebri with the tuber anmi 
there was an irregular tubercular mass of eonsiderable e^tent^ i 
with adventitious membrane. In the lunga there were nmm 
minute tubercles, all in a solid state. In the omoous membrane of d 
intestmes, especially at the lower extremity of the ilexinij there ' 
observed numerous minute black spots, each of which j wbeo vicmi(l| 
a lens, appeared to be surrounded by a minute circle of Inflammati 

Dr. Calmeil has recorded tha following ;*— 

Case 61.— M. Alfred, aged 22, when three years old had 
from which he wiva recovering, when he was suddenly seized 
coma and violent convulsions of all four extremities, which couti 
ulnioat uninterruptedly for twelve hours. On the following day I 
was obseiTed to be deafj blind, and unable to articiilate a siingk wtnA I 
At the end of fifteen days, however, he regoinetl the sen&e of hoaiiDj;! 
and, about a year after, lie could ai-ticulate some fe^w wonis, hut ii 1 
remained blind. Sliortly after the attack, it was observed that he ^vUkdj 
with some degree of difficulty, and tlmt the movemeuta of the 

* fip, cit, tuuieil, p» 411—416, 
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arm were very restricted. From that period, too, he had frequent but 
mild attacks of epilepsy until he was nineteen years old, when the fits 
recurred after very long intervals. Up to the age of thii-teen, his 
intellect remained stationary; he learnt the value of a few words, and 
could express his wants : but his habits were dirty, and at the age 
of nineteen he was perfectly idiotic, his power of speaking being 
gmdually reduced to the imperfect utterance of a few words. In 
walking he would lean against a wall or upon a stick, and drag one 
leg after the other, the right being apparently the weakest, and the 
right ai-m was rigidly bent. The pupils of the eyes were widely 
dilated, but the eyes themselves insensible to light. About two 
months before his death, he had frequent cough with expectoration 
and copious perspiration, and eventually died with all the symptoms 
ot* tubercular phthisis. 

On examination, the right side of the body and the right limbs 
were much smaller than the corresponding parts of the left side. Con- 
siderable serous efiiision was found over the cerebral hemispheres 
on both sides. The left hemisphere, especially the posterior lobe, was 
sensibly smaller than the right ; and in cutting into it, a stickiness 
was felt, and a dead white colour seen, which were evidently due to 
the deposition of some abnormal matter. The convolutions were 
small, thin, hard, and of a bright yellow colour. On the right side, 
also, the convolutions were atrophied and indurated; but the diseased 
condition did not extend far from the surface. The posterior lobe of 
the right cerebral hemisphere was undeveloped. The corpora striata 
and optic thalami, as well as all other parts of the encephalon, were 
healthy. The optic nerves were reduced to shreds and very hard. 

The lungs were found full of tubercles. 

Tn this latter case the morbid deposit appears to have acted as 
the diffused centres of irritation, and perhaps, as Dr. Calmeil 
supposes, of inflammation ; and to have arrested the assimilation 
of the nerve-substance proper. But it is not in this instance 
alone that disease of the cortical portion of the cerebral hemi- 
spheres may be pointed at as influencing the developement of the 
intellect : so far, indeed, is this from being the case, that I am 
not aware of a single subject of dementia referred to by Dr. 
Calmeil, in whom a microscopic examination of the vesicular 
portion of the brain has not disclosed some morbid product. 

I would also refer the reader to a valuable contribution to 
the Pathology of Insanity by Dr. Jno. Webster,* who has given 

* "Mcdico-Chirurgical Transactions," 1845, voL xxviiL 
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t\w rr?8ult of bit diiiectiom of thirtj'^-aix leases, in eyery oneuf 
whieb mme cHsensod altcrutioQ of struoture wb» matiife^t. 

In buth c'u«c» the HjnipUitili pointed to the cerebmin ptk 
ecttt of dm^iw^s wml if to fluch tubctrculosis wo annex thefju^trf j 
tbii tuiuluiicy of otber organs to be similarly affectixl, we Imve it i 
oiii^ an explanatiuu of the frequent aecoinpamioent of pMi ii i 
the boUj aad dia]Tba:>& which Dr. Abercrouibie often okervwl | 
in tubercular dmeaae of the brain. 

The following cose of eno} sk^l tmnour in the centre of 6*(4 
cerebral hcmiephere, also recorded by Dr, Calflieil,* is rOTUtft 
ably analogous to tubercular disease. 

Cask 0^,— M. Adri&n, a looksoiith, whose habits had been jmti 
petu-^hablo, and healtb i>erfect up Uy the age of 2D, suddenly hmM 
ttddict*id to dritik; aiid eiich Buceeasivc night the expresision of liis^rt | 
and the exukimnce of his comn^?sation betrayed, as waa thQUgMi 
alcoholie excibement 

Iq six months he became bniti^ in morals and intellaetj scour i 
tinned drunkHrtT^ with stammering speech juid stumbling gait. 

Fivo liiouths later, hiii incoherent ideaa aud excited manner LnditoeJl 
hia frieudu to place him in an asylum ; where, notwitlistandiiig tlii| 
deprivation of etimulautii, hla power of looomtition rapidlj decron^ [ 
the weight of his body iuclint^d roore and more to the leflt ^ide^ wlijlai| 
the left arm and leg were constantly agitated by convulsive nKwe^l 
mcnta of the muaclea. Spaauiodic contractioua of the ric^lit arm au4| 
leg were also observed 

Wlieu received in the Imperial Institution of Charenton, he hys^ 
though he were Ktunned, unable to appreciate the sense of qiiestiaji^ 
addiiL»r*sed to him concerning bis health, witli hia museidar By**tcm coii- 
Biderubly piu-alyzed, hia feat ares cbangedj and hiti constitution geaemllj 
very much weakened, 

EjgLt days after, an epileptic attack deprived him of all remairniig 
muscular power, and he lay diapoasessed of consciousness and motion; 
but when his skin was irritated, reflex movemeuta of th e legs occurred, 
and the patient groaneil. Both arms were rigidly bent, and ihv 
pupils of the eyes were singularly contracted. The tc^nf^ue waij ilrv, 
deglutition became moi-e and more difficulty until death oocurn^il, a 
little more than a month after hia admission. 

On ea:4Jt/fiii7iaii{)fif the duni mater was healthy ; but there ^as 8t^i\n» 
t^lfusion into the aiachnoid cavity » The pia mater adhei*od to ihi 

* Opi cit, tome ii, p. 44 — M. 
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convexity of the cerebral hemisphere on each side, and the cortical 
substance under the adhesions had undergone red softening. 

In the centrum ovale of each hemisphere, in the very centre of the 
fibrous substance, a large cyst containing sero-purulent fluid was dis- 
covered ; around which, and extending to the corpus callosum on each 
side, the brain substance was softened ; but the corpora striata and 
optic thalami retained their healthy condition, as did all the other 
parts of the encephalon. 

Diagnosis. — The relative frequency of occurrence of the 
deposit of tubercular matter which has been observed in the 
several parts of the brain, may in some degree assist our dia- 
gnosis. The cerebrum, as I have already observed, is most 
frequently the seat of tubercle; the cerebellum is less often 
implicated in the disease ; still less so is the pons Varolii, and 
least of all is the medulla oblongata. According to the obser- 
vation of Rokitansky, the grey substance of the encephalon is 
most obnoxious to tuberculosis ; its usual situation in the cere- 
brum being " either near the periphery, or more deeply amongst 
the grey portions of the corpora striata and optic thalami. The 
corpus callosum, fornix, septum lucidiun, and crura scarcely 
ever contain any."* 

Tuberculosis of the brain is of less frequent occurrence as age 
advances ; consequently, the great majority of cases occur in 
children, and the disease generally coexists with tuberculous 
disease of other organs, such as the lymphatic glands or the 
lungs. Hence, when symptoms like those described in the fore- 
going cases occur in a child of a tuberculous diathesis, especially 
if tubercles exist in other structures of the body, it is a fair 
inference that the brain is similarly affected. 

Prognosis. — ^Notwithstanding that tubercles are deposited in 
the interstices of the cerebral substance, and that they do not 
implicate the surroimding tissues, except as foreign bodies to 
which the brain has the power of accommodating itself to a very 
great degree, yet tuberculosis of the brain is a most formidable 
disease. MM. Broussais and BouiUaud considered that in all 
cases it resulted from a chronic inflammation of the organ ; but 
it has been observed to occur so often without a single symptom 

♦ "Pathological Anatomy," voL iii., p. 428. 
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of antocerlotit inJlammation, tbm putholo^isla gctierally ^pA 
tuberoIe« in the bruin um h morbid dttposit from the bioodf k^ 
iroMiiXAsl Ik'Ux KH^n bo^thy UiiiUQai whcro it may remaini m 1 1 
LiU^nt tlLntniJie, until, either by loechazilciii prossttre or irritatiofi, | 
iiiflumtimtioii is set up; and then the disease prores fiitalbf di 
diJ^tiir bailee of the functiotia of tho brmia, before any oft* 
chuEge tbaBp pcrhai>8^ mm^ surroimding softeniog of the cereW 
subsliintii hus t aki-'ii phiue. M. Boehe coimiders that from hreli 
to iiftct^n thiys* h the average duration of tins latter condilioiL* 

TiiiiATMRHT.*-Ia accordu&co with the above views, the oniC I 
itfrective treatment m that which may prevent the occurrence rf 
the disoam} in those ch^ren who axe constitotionallj obnoMiii 
to it: but iff imfortunatelyt soeb pre&autioiiary iiieasurea kit 
not bi'eu adopted, and tbero b reason to apprehend the existeaci 
of tubercles in the brain» then the great indication of treatmert 
is to protect the affected organ from every form of escitanotf 
which may oeeasion inflammatory action. 

llie first object is best acconiplished by mxah propbyk^ I 
itiyans as are found to be most useful in ordinary caaeis of toh^ 
ciilar diathesis ; namely, a healthy remdence near the sea, gooj 
nutritiouB food, suitable exercise, and warm clothing^, Ett U 
ward off an impending inflammation, the greatest prudence ifl 
every hygienic resource is necessary ; and when symptoms of 
congestion or of chronic inflammation appear, the application rf 
leeches and cold to the head, an occasional blister to the mp 
of the neck or behind each ear, small and repeated doses <rf 
calomel, and, as soon as mild, unstimulating tonics are admii' ' 
Bible, a course of quinine, with or without iron aceording to ti« 
circumstances of the case, are the most serviceable remedies. T^ 
subdue symptoms of irritation, sedatives may often be ftdmini^ 
tered with great benefit* Ae in all other cases of tuberculosii 
cod-liver oil is an excellent adjuvant. 

Cancer of i/u^ Brain is also characterized by s3miptoins of irt> 
tution : hut whilst tubercle is a disease of childhood, cancer is i 
disease of advanced age. Tubercle, as we have seen, never ejriflto 
at the expense of the tissues of the organ in which it ia deposit^: 
cancer, on the contrary, always does* The infiltrated form ftf 



*Dictionuairede M§Jecme ct de Chirurgie Pirfttiques," art, Tiibereulif, 
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medullary carcinoma, in which cancer cells are deposited between 
the vesicular or fibrous portions of the brain, may appear to be 
an exception to the rule ; but even this malignant infiltration 
derives its elements of increase from the surrounding tissues, 
exhausts their energy, changes their physical condition, and 
eventually destroys their function. 

In consequence of this diflfused influence, — ^partly, too, in con- 
sequence of the nerves of special sense being often implicated, — 
cancer of the brain is very apt to produce paralysis of those 
perceptions to which the organs of the special senses are sub- 
servient. 

Like tubercle, cancer affects the encephalon far more fre- 
quently than the spinal cord ; and its relative frequency in the 
several parts of the brain has been observed to be about the 
same as in tuberculosis. Out of forty-three cases, Andral found 
the cerebral hemispheres affected in thirty-one, the cerebellum 
in five, the pituitary body in three, and the pons Varolii in one. 
In three cases the spinal cord was the seat of disease. 

As regards bulk, cancerous tumours of the brain have been 
found varying from the size of a hazel-nut to that of an entire 
cerebral hemisphere ; and in those rare cases where two malig- 
nant masses have been discovered, the second has been so often ' 
observed to be symmetrically seated in the corresponding part 
of the opposite side, as to take from its location the character of 
chance. May not the symmetrical disposition of the nervous 
centres and outspread nerves, their interconnexion, and their 
influence over every bodily function, explain this latter phe- 
nomenon P 

In ten out of the forty-three cases recorded by Andral, this 
malignant affection of the nervous centres was associated with a 
similar disease in some other part of the body;* but this secondary 
character is not sufficiently general to assist materially in forming 
a diagnosis. 

In conformity with these observations, it may be remarked 
that the symptoms, in so far as they denote irritation, closely 
resemble those of tubercle. In paralysis, which may assume 
the character of hemiplegia, paraplegia, or general paralysis, 

* " Clinique M6dicale," tome v., p. 634. 
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the pdBied iniiMlas ore gttief&lly contraetedt and gometiiMi 
agitated b3r eoUTiilsttie moreniatita ocx!urring m paroxTm 
chiring the iatervalt of which tbore m&y lie eomplete paralm 
III f>omr itiJitimooe ©pilepny has hoen kn0wn t^:) depend ou caii«(f 
ill ilie bmiiu In allj the fami and extent of paralysis aredaiio [ 
tho jmrt and pitjportioii of the biuia implioatod in the disease. 

Various iQsiotia of sensibility have been obeerved in canwrJ | 
the brnin : hyjicnDstliefiia in aoiao cases, aniBStbesia in otbdfi, 
and in a few instances dyBSostheaia^ or a fallactoiis perceptioti of I 
the qtialititii of external iniproasiona.* Bui in almost all c«« 
cephalalgia, uAon of a sharp, ghootiiig charaeterj is an $0^ 
panimont. 

I>r, Oalmcil has bocn led to the conclusion that in about hM \ 
tho number of caaes of this diaoaae insanity ia produced, ani 
that in fiTe*eighths of the number there is paralyds in sow 
form or other .f Convulgions, being an expression of irritatioHj 1 
apjicar at a very early period, and often cease when nmAcaltf 
paralysis is complete. 

This latter circumstance may cause mneli perplexity m m 
attompts to determine the nature of the diseasoj and the pai' 
ticular part of the brain that ia the seat of it ; for the primair I 
iiTitation may become the source of reflex action, and thus gi^ ' 
rise to tho most ambiguous symptoms. Yet I think that in the 
great majority of cases a careful analysis of the symptoms wiD 
lead to a tolerably correct diagnosis aa to the position, Ihougk | 
not perhaps as to the precise character of the lesion. 

In Dr< Yelloly*s case (No, 56) we have an tllnstration of th 
influence of a malignant tumour prcBsing on the medoUi 
oblongata ; and an interesting addition to the pathology of tke 
pons Varolii is supplied by Mr, Salter,J of which the foUewjBf 
is an abstract : — 

Case 63, — George Langdown, aged 35 j after wading up to hiswaisC 
lu water and neglecting to change his clothes, complained of nain b 
the Lead over his right ear and temple, then over the forehedt 
and eventually at the back part of the head, the nape of the neck. 



* "Coura de Pathologie, " Andral, vol, u., p. 614, 

t '' Dictionnaire de ^TSdeciiie/^ art. EnegpLale {Cautser de T)* 

X "Edinburgh Medical and BurgiaalJoiimal/* voL ii,, p, 4^59^ 
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and between the shoulders. He had occasional vertigo, and often 
felt faint and sick, but did not vomit. The pain in the occiput became 
very severe, and was but little relieved by remedies. Five months 
after thus suffering, he was seized with hemiplegia of the left side. 
The eyelids remained half closed, and the retina of the right eye 
became nearly insensible. A sudden and strong light had but little 
effect on the dilated pupil of that eye. He partially recovered the 
power to move the paralyzed extremities, but the cephalalgia con- 
tinued as severe as ever. Frequently — sometimes as often as twenty 
times a day — ^he was seized with pain and giddiness, when he would 
call some person to hold his head, which gave him great relief. Each 
fit of veitigo was followed by stupor, lasting four or five minutes, 
during which he was perfectly unconscious ; and when the fit was 
about to terminate, a profuse perspiration broke out over his face. 
After a year or more of this suffering, he gradually became paraplegic 
and died. 

On examination, considerable effusion of an opaque, milky fluid 
existed between the tunica arachnoides and pia mater. The vessels 
of the pia mater were gorged with blood ; and on cutting into the 
substance of the cerebrum, the points of blood on the surface of the 
incision were large and numerous. The brain generally was soft, and 
both cortical and medullary matter were darker coloured than natural. 
A considerable portion of the pons was converted into a substance of 
a fleshy appearance, forming on its surface two triangles, the apices 
of which nearly joined in the centre. The bases occupied the anterior 
and posterior margins. The anterior base extended into the right 
cms cerebri, and implicated the apparent roots of the motores ocu- 
lonim. The diseased mass was hard, firm, and fibrous. 

The trifacial nerves were in this case unharmed and main- 
tained their healthy function, but the malignant matter appears 
to have impregnated the third pair and to have destroyed their 
inherent property. And not only was their peculiar property 
destroyed, but the morbid influence was diffused to the nerve of 
special sense, and thus furnished an example of the tendency to 
which I have before alluded. In other respects we have evi- 
dence of the same irritation which is characteristic of tuber- 
culosis, whilst the symptoms generally point to the pons Varolii 
as the seat of disease. 

M. Andral has made an analysis of the symptoms as they 
occurred in thirty -six cases of tumours in the cerebellum, and 
in none of them was the intellect disturbed except when the 
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oott volution* of the eerobral hemispheres ware impIicaioiiiAil 
dieiiiio i^ tb« ratolt of esoilad Taspolar action in the cetelm.| 
hftviag been dlNMtrred in the seven csdos r^ferr^ to. 

lA*4$ioriii of [uotiori were found to be fur more firwiieBi^i 
from the ijiterhieemenl which has been cledcribcd belvceaj 
fibroe of the inferior layer of the crura oerebeUi and those of (| 
corpora pyramidaliih in their paaiago through the pods ( 
Ki), etich diffcteion of morbid inffuence mi^ht be eip 
Twenty-Dight cuscs were utiended with more or lee^ parol}! 
but varying so much in uompktenesa and extent, that no s 
factory explanation beyond that of reflex action can he oim 
to account for the diflerence. One thing, howeirer, was con 
and that was a crossed action whenever hemiple^a existed. 

Involuntary contraction of muscles was observed more bt\ 
qucntly thun paralysis, the whole body being in some Ci»l 
agitated by convulsive movements, at intervals of varioufi dmvi 
tion. Sometimes one limb only was affected ; in othen, i0l\ 
aometimca the head was forcibly inclined backward. la ma 
eases where lesion of muscnlar motion obtained a loss of 1 
power of co-ordination was the characteristic phenomenon, ill 
interesting case of this kind is recorded by Dr- Latham k til I 
'^Medical and Physical Journal/'* 

Sensation, tooi was found to be as variously affected as mo&ft] 
in these cases of tumours in the cerebellum. But this spirit J 
calculus under the special garb of atatiatics is not calcuktall 
advance our knowledge of the pathology of the cerebelluin, kJ 
it merely determines the numerical results and exceptioMi 
lesions indiscriminately seated in a very complex organ. 

If every nervous fibre could be traced to its absolute tenmnttj 
or origin in the brain, it would probably be found that erfll 
part of the body has its representative in a determined part I 
the brain, m that any leaion of that part must affect the fimctii 
of the organ from which it receives or to which it sends nerml 
Hence, as the disentanglement of the reflex or occasionally' 

♦ **ClMqiie M6dicale," tome v., p, 722. 

t July, 1826* In tHs case a. canceroTiB tumour grew from both lobes of ^ I 
cetebdlum, and extended into the spinal canal aa low as tbe aixlih cemcali* 
tobra ; but, although the case lasted fourtetsn raonths, p^ralyais aociijred ox^ 
thirty <iays hefori* deatL, 
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ptoms from the direct or essential is effected, it will peihaps 
appear that the central lobe of the cerebellum has some physical 
connexion with the genital organs ; that the nerve-fibres which 
pass to the corpora quadrigemina are implicated in cerebellar 
disease when amaurosis results therefrom;* that those portions 
of the lateral lobes which send transverse fibres to the crura 
cerebelli, to interlace with the fibres of the corpora pyramidalia, 
are involved in disease when there is loss of co-ordination of 
muscular motion ; and that that part of the cerebellum which 
overlies the fourth ventricle, and which is in the immediate 
vicinity of the nuclei of the eighth pair of nerves, is affected 
when obstinate vomiting is a prominent feature of the disease. 
This latter phenomenon, however, may depend on reflex action, 
as exemplified in Dr. Alderson's case (No. 38) ; or on extension 
of structural lesion, as in M. Vulpian's case (No. 67). 

Paralysis is a far more frequent attendant on cancer of the 
cerebrum than on that of any other portion of the encephalon ; 
and, notwithstanding all that has been said to the contrary, I 
find in almost all cases where the substance of the cerebral hemi- 
spheres was the seat of the morbid production^ that the functional 
disturbances have been strictly in harmony with the views which 
I have advanced, and, which are, in fact, the prevailing theories 
of the present day. 

Without troubling the reader with the details of many cases, 
I will place in juxtaposition the symptoms and structural 
lesions as I have casually extracted them from various authors, 
whose names are satisfactory vouchers for the accuracy of their 
records. 



* The following is surely no irrelevant instance of a peripheral irritant 
reacting on the nervous centre, probably the cerebellum : — '* Dr. Lee related the 
case of a lady, whom he saw in consultation with Mr. Bowman and Dr. Fergu- 
son, su£fering from disease of the retina and allmminuria. From having pre- 
viously se^n a case in St. George's Hospital, in which albuminuria and dropsy, 
occurring in a pregnant female, had disappeared on the spontaneous expulsion of 
a dead foetus. Dr. Lee advised the induction of premature labour. This was 
not at once carried out ; but after some delay some conwilsion occurred, and it 
was then determined not to wait any longer. At this time there was amau- 
rosisy aUmminuria, and oedema of the face. The membranes having been 
punctured, labour ensued, and a dead foetus of four months was expelled. After 
this the albumen gradually diminished, and the vUdon improved." — *' Proceed- 
ings of Medico-Chirurgical Society," voL iv.. No. 4 

L 



k 



140 PVRALYSW KROM AFFKCTIOXS OF THE BRAIN. 

!.• 

In H man a^l 58. An encephaloid mass in a state 

AcuW (Min in the right temple ; of ramoUissement, extending fion 

nght iipfHT cyeli<l ])aralyzed ; the level of the optic thalamiisto 

right commiHHure of lips drawn the base of the right cerebnl 

up ; legH weakened and para- hemisphere. 
Ijzeil ; intoHiHst |H'rfect. 

2.t 

In a man aged 47. A cancer the size of a hen's 

Acuto )Niin in the left side of egg in the centre of the lefi 

th<' head ; honiiplegia of the right hemisphere, Implicatiiig the oor* 

Hi<h' ; intellect perfect. pus striatum and optic thalama 

34 
In a woman aged 48. Convolutions of right hm 

Intellect obtuw* ; idiotcy ; con- sphere, pi'esenting a bruised if- 
tractif)ns of right arm and leg. pearance ; lardaceous cancer nor 

the valve of Vieussens; opfr 
thalamus and corpora strijli 
healthy. 

In a latly aged 64. Cancer in the anterior loheof 

Paralysis of the right leg ; the left hemisphere ; flatteuii^cf 
motion of both arms perfect ; the convolutions from congestioft 
sudden loss of consciousness; 
partial recovery ; profound coma ; 
death. 

5.|| 
In a lady aged 77. Lardaceous cancerous mass, the 

Convulsive movements and size of a duck's egg, occupying the 

weakness of left arm ; four great part of the posterior lohe, 

months after the left leg became all the middle lobe, and part of the 

similarly affected ; speech at first anterior lobe of the richt hemi- 

embarrassed, next entirely lost; sphere, 
intellect perfect ; death. 

* Andrars **Clinique Medicale," tome v., p. 642 — 646. 
+ Ibid, p. 646—648. 
+ Ibid, p. 649—651. 

§ ** Recherches sur le Eamollissement du Cerveau," par L^on Kostan, a 405 
—409. 



Kofttau, p. 409—411. 



/ 



TUMOURS, E1X3. 147 

In a woman aged 62. Convolutions of left hemisphere 

Headache ; delirium ; distor- softened and disorganized ; can- 

tion of mouth ; paralysis of right cerous tumour in corpus striatum ; 

side; insanity; diy, hot skin; a smaD one in right posterior 

contracted pupil ; sight imperfect ; lobe, 
coma; death. 

In most of the above cases, cancer existed in some other 
organ ; and in all there is evidence to attach particular sym- 
ptoms to aflfections of particular parts of the cerebrum. Lanci- 
nating cephalalgia is apt to occur in all ; disturbance of the 
intellect when the cineritious substance of the convolutions is 
implicated in the disease ; loss of the faculty of speech when 
the anterior lobe is involved ; paralysis of the limbs when the 
middle lobe, corpus striatum, or optic thalamus is the seat of 
cancerous infiltration; and more or less disturbance of the sense 
of sight when the posterior lobe is affected. 

If we extend our observations to cancer in every part of the 
brain, there is ample testimony to show that intermittent head- 
ache, uncontrollable vomiting, affections of the special senses, and 
perturbation of the genital organs are connotative of disease of 
the cerebellimi ; that vertigo, hemiplegia, facial paralysis, con- 
traction of the pupils, are indicative of an affection of the pons 
Varolii ; and that disturbance in the functions of respiration 
and circulation, vomiting, and loss of the faculty of speech from 
paralysis of the tongue, are symptomatic of disease in the 
medulla oblongata.f 

I freely admit that many cases are recorded apparently at 
variance with the above propositions ; but in numerous instances 
of insanity. Dr. Calmeil has detected structural lesion in the 
convolutions of the cerebrum by the use of the microscope, 
where the unassisted eye failed to recognize it: so perhaps 
further observation, with more perfect appliances, will give other 
results. 

It is difficult, by means of a few illustrations, to produce the 



* Rostan, p. 130—133. 

t OUivier records two cases (Observations 102 and 104) beautifully illus- 
trative of the above. 

l2 
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conviction deriyed firom the perusal of a greater number of more 
ambiguous cases, in all of which a significant symptom will 
present itself to confirm the above views. 

Diagnosis. — Inasmuch as the same groups of symptoms are 
apt to manifest themselves in diflferent forms of disease, it is 
a matter of importance to determine the modifications which 
characterize each special lesion. 

Like ramollissement and tubercle of the brain, cancer is a 
disease of slow progress, and in each of these affections the early 
stage is generally associated with intense headache, varj'ing so 
much in the duration and severity of its paroxysms that no 
special inference can be drawn from it alone. In cancer, how- 
ever, which for the most part runs a slower course than ramol- 
lissement, the cephalalgia often assumes a lancinating character, 
shooting from the head to the face, and, as the disease advances, 
to the palsied limbs, which is not apt to be the case in softening 
of the brain. 

Tubercle of the brain is a disease incidental to youth, cancer 
almost always occurs in advanced age ; both are usually asso- 
ciated with similar morbid deposits in other parts of the body : 
hence the period of life and the peculiar diathesis of the patient 
will assist in discriminating between the two. 

Bostan insists on the yellow or straw colour of the skin as 
indicative of cancer of the brain,* whilst Dr. Walshe as posi- 
tively aflGirms that the skin very rarely assumes the yellowish 
tint of cancer ; f but notwithstanding these conflicting observa- 
tions, a careful analysis of all the symptoms will generally lead 
to a correct diagnosis. A patient advanced in life, of a can- 
cerous diathesis, having lancinating cephalalgia, with shooting 
pains in various parts of the body, dysa^sthesia, and a yellowish 
skin, together with a group of symptoms indicative of disease in 
one special part of the nervous centre (see page 147), may, with 
tolerable certainty, be pronounced to be the subject of cancer. 

To the above diagnostic signs may be superadded the dispo- 
sition which exists in cancer of the brain to extend to nerves 
in its immediate neighbourhood. M. Rayer has observed, for 



* Op. cit, p. 404. 

t "Nature and Treatment of Cancer," p. 495. 
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instance, that in many cases of cancer of the pituitary body, 
amauroris has occurred from extension of the disease to the 
optic nerves. 

Pinel casually refers to many cases in which emasculation, 
in consequence of cancer of the testicles, has been followed by 
cancer of the brain, as illustrative of a probable relationship 
existing between the two organs.* 

The prognosis in cancer is obviously bad ; and equally obvious 
is it that the treatment can be but palliative. Much, however, 
may be accomplished in relieving pain by the occasional appli- 
cation of a few leeches behind the ears, and, at the same time, 
by the administration of small doses of quinine, or of the com- 
pound tincture of bark. The latter will often be found to 
mitigate pain, and to diminish the disagreeable sensation of cold 
which is sometimes complained of. The patient should, of 
course, be carefully protected from every source of mental ex- 
citement or bodily irritation ; and, if need be, sedatives should 
be employed to secure sleep. The warm bath may be used to 
relieve the distressing formication which sometimes exists. The 
diet should be light and nutritive; and, if necessary, the mildest 
aperients administered to regulate the action of the bowels. 

* '< Traits de Pathologie G6n6rale, ou des Maladies du Gerveau," p. 484^. 



CHAPTER IV. 

PARALYSIS FROM BLOOD-POISONING. 

The various forms of paralysis which we have hitherto exa- 
mined are dependent either on organic defects which render the 
development of nerve-force impossible, or on mechanical causes 
which deprive the nervous centres of that supply of nutrient 
material which is necessary for their healthy Amction. 

And not only is the nervous tissue dependent for its activity 
upon an uninterrupted supply of arterial blood, but that activity 
must be maintained by a constant succession of healthy oxygen- 
ated corpuscles brought into close contact with every minute 
molecule of nervous matter. If this condition fail, an immediate 
loss of function, more or less enduring according to the nature 
of the disturbance, is the effect. Thus an alteration in the 
crasis of the blood, such as is produced by typhus fever, wiU 
often result in paralysis ; and it has been shown that if the rir 
of a grain of woorara be deposited and injected into a vein of 
a frog, the animal is quickly rendered motionless. 

In 1856, it was noticed by M. Court that there were many 
lame persons in the villages on the right bank of the Jimuia, in 
Pergimnah Barra. The disease was said to be of recent origin, 
and was attributed to various causes, but especially to the use 
of bread containing the Lathy rus sativm^ combined with the 
influence of bad water. In 1857, Dr. Irving collected fifty men 
lame of both legs. They stated that they had become paralytic 
during the rains, in most cases suddenly, and in many during 
the night. Men who had gone to bed quite well had awoke in 
the morning feeling their legs stiff and their loins weak ; and 
from that day they had never regained the use of their limbs. 
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At first the lameness was trifling, and amounting only to an 
unsteady gait and slight stiflhess across the knees. After a 
time the muscles of the loins and thighs began to ache and to 
feel very weak, but there were no accompanying symptoms of 
fever. Many of the patients looked perfectly well, and their 
legs, although deprived of power, did not appear to be in the 
least degree wasted. Throughout the whole course of the 
infirmity, the arms never participated in it ; and it was observed 
that men were much more liable to be aflected than women.* 

These were obviously cases occurring from a blood-poison, 
originating, perhaps, partly in a morbific nutritipn, and partly 
in the respiration of a mephitic air. It may seem strange that 
an impure or septic blood circulating through the delicate and 
susceptible structure of the nervous system generally should not 
set up a general disturbance of nervous function ; but we must 
accept facts as we find them ; and it is an undoubted truth that 
diflerent blood-poisons are determined to particular nerves or 
nervous centres, and thereby suspend or destroy their inherent 
properties. 

Instances in which a deviation from a healthy standard of the 
system has altered the constitution of the blood and suspended 
the function of a single nerve have a bearing on these mysterious 
phenomena, but fail as a clue to their explanation. There is 
one very suggestive case recorded by Dr. Abercrombie, of a 
gentleman who became deaf from excessive abstinence and loss 
of blood ; but when he stooped so low as to produce flushing of 
the face, his hearing became distinct. 

Again, in fever, it is a well-known fact that the proportion of 
fibrin of the blood is diminished in relation to the globules ; 
but when to this is superadded the ammoniacal product which 
appears in the blood when pus is admitted into it,t intestinal 
paralysis is exceedingly apt to occur. 

Plumbtsni begins by affecting the extensor communis digitorum, 
the extensor indicis, the extensor minimi digiti, and the exten- 
sores pollicis. The disease sometimes begins by affecting some 



♦ "Notice of a Form of Paralysis of the Lower Extremities." By James 
Irving, M.D.— "Indian Annals," 1860. 
t " Essai d'Hematologie Pathologique," par 6. Andral, p. 120. 
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OIK' of I In-siJ, or u few libros of one ; but they are always thek 
attark(*<l. Thru, uh tho (lisenno advunccs, the radial modei 
urr innn* nhiioxious to the puruly/.inp^ iiiflueuce than the ulnar; 
and the Ion;; alxluctor of the thumb is the last to yieli i 
the musilcs of the \i\}Ik^t ana become involved, the trittp 
extensor eubiti and the deltoid are the first to go, whenfe 
l)(K;torulis major and the upper half of the trapezius are apt ti 
follow. 

Thus the thumb and index finger become weak and flexei 
the wrist drops, whilst pain is felt in the back part of thefuif- 
ann, gradually extending to the back part of the upper ars 
and shoulder. The fore-arm by degrees loses its power i 
supination, and becomes bent upon the upper arm. In this v»J 
the upiiCT extremities are deprived of movement, and becosj 
emaciated, whilst the lower arc very rarely involved.* 

An interesting case of plumbism is recorded by Dr. E. Muipb. 
of New Harmony, Indiana, which affords a complete history « 
the effects of lead on the human system, and shows that it^ 
a cumulative jmson.f 

Case C4. — M. R, aged 42, was in the habit of chewing lead 1 
and tlio lead liuiiig of tea-boxes. In September, 1843, he had fete; 
and in July, 1844, he was seized with colic and constipation oft^^ 
bowt'ls, during which ho was variously treated for peritonitis, abi^ 
uiiiial neumlgia, &c. : but in February, 1846, his skin assumed a diity 
yellow colour, and he had slight paralysis of the extensor muscles c^ 
the fingers of the right hand. His vision also became imperfect, ^ 
he had occasional attacks of an epileptic character. By the end u 
March, amaurosis was complete, the paralysis of the hand had cons- 
deiably increased, aud the left hand was very weak. In June, 1^*'' 
both hands were paralyzed, dropping from the wrists, and neitte 
could be straightened ; the upi)er extremities dwindled • he W 
hyporajsthesia over the surface of the abdomen and the balls of bot^ 
thumbs ; he had also iJying pains in the lower extremities, and thron? 
the testicles. 

* Romberg states that when the lower extremities are involved, it is ahrf 
ixelusively in connexion with paralysis of the ui)i)er, and that the proporti* 
is ahnost 1 to 6. — See his " Mannal of the Nervous Diseases of Man," transU^i 
for the Sydenham Society by Dr. Sieveking, vol. ii., p. 365. 

t *' Southern Medical lleports," by Dr. Fenuer, of New Orleans, voL n- 
1850. ^^ 
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For these symptoms a course of mercury wa« prescribed — five gi-ains 
of blue pill four times a day, and mercurial inunction. In three weeks 
a great improvement was effected. 

On the 17th of July, Dr. Murphy discovered the patient's habit of 
chewing lead, when he looked for Dr. Burton's test and observed a 
blue line along the gums over four or five teeth. He then combined 
the aromatic sulphuric acid with the mercurial treatment, and by the 
1st of August all pain had ceased. Splints were applied to the hands 
and wrists, which gradually acquired theu* natural state, and in 1850 
the patient was again a strong and active business man ; but the 
extensor muscles of the hands were not so strong as before the 



For nearly two years the characteristic colic of lead- poisoning 
preceded the paralysis ; and such is the invariable course of the 
disease. The only change in the constitution of the blood, as 
observed by Andral, in plumbism, is a sensible diminution of the 
globules in proportion to the fibrin ; and in this respect the 
alteration bears some resemblance to that which takes place in 
inflammation, which consists in a gradual decrease in the 
globules and an increase of the fibrin : in plumbism, however, 
the fibrin does not appear to be affected. But lead has been 
detected in the various tissues of the body, and its first effect 
appears to be produced on the nerves of the intestines, producing 
pain and constipation through the influence of the cerebro-spinal 
system, whilst the sympathetic system is also involved ; and the 
result is defective secretion. Probably, it acts immediately on 
the delicate walls of the capillary vessels as it does on dead 
membranes, and so obstructs the mutual interchanges between 
the blood and the tissues, which is necessary for healthy nutri- 
tion, and which the thinness of the capillary walls is undoubtedly 
intended to facilitate. 

Diagnosis. — Although every symptom and the order of its 
appearance may be path6gnomonic of lead-poisoning, yet is the 
disease sometimes mistaken for inflammation of the bowels or of 
the peritoneum, notwithstanding that the pulse is rarely if ever 
excited ; nor is the pain of the abdomen increased by pressure. 
The peculiar wasting of the palsied extensor muscles and of the 
cellular tissue which surrounds them is a very distinctive sign, 
and it has been well described by Dr. Romberg. " This form 
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of pomlysi*/' «iy» he, '* is chamcti^iised by alrciphy rf i 
mumAmt axul th4) currounding oeUular tissue and fmi, mpemoi; 
Qftf]Ii»', moro rapidly and exteoftiirely^ than is the erne is c^ 
fornM of iipiiial pamlysis: this 0yiiiptoi& csaatioty thersfon^ H 
regapded ftt a mero n^ult af tniu;ttvity. The CHitline of tkl 
iniiioIaB duappoars; the potsterior and extertial suriaoe of tb| 
fore-afnif ibe milcrior surfoee of the thigh where the estcMl 
are placed, wtidle away and form a striidxLjpf oontiast widL^I 
praininerit coaditiaQ of the flcxotB. In hig:her de^z^ oltbl 
miiliidy, depreosiotn and tomm ftrm, which are imTrmmAsA ^ | 
a^ljoinuig hodthy musclefi. At laat the muacular tissue eii« 
pears entirttly, und allows eminences of the bone to p^^' 
iharply* TliU may be seen in the deltoid, and in the ball 
thumb* wliicli oomes to be level with the hollow of the hmi 
But of all pathogTionionic signs^ the blue mark to which 1 li«ff| 
already referred, along the guins, is the moat uneqni vocal 

Pkocnosi!*. — The cumulotive nature of the poison readeftt| 
obviouB that the earlier the symptoms of disease are crn 
by sulUible remedies, the more favourable the progis 
younger the patient and the fewer organs implicated, the nwff I 
rapid will be the restoration to health and strength* V!y%\ 
however, the muHcles of the hand are once paralyzed^ the disail 
ts invariably one of long duration ; and under the most faTCUff* 
able circumstances, many an ogcillation between improvemi'J 
and exacerbation of the sjrmptoms will be observed. 

** E%^s, that take l^v€s 
On their departure most of all aliow eviL" 

Treatment. — ^The first provision necessary for the re-eetal 
ment of health is the removal of the patient from the inflceiMfi 
which has produced the disease, to a genial air, wherein, by gentk| 
exercise, the sallow skin most easily regains it© healthy 
plcxion. Sulphur baths are very efficacious in this opemtionjl 
aiid an occasional purge by means of croton oil will help to 
embarrass the walls of the capillaries from the accumulation 
matter which obstrueta the interchange of the contents of thonj 
vessels with the surrounding tissues* Sulphur and alum hut* 

* Op. cit, Till ii, p. 366. 
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been approved as specific remedies ; but M. Brachet has lately 
employed the iodide of potassium, giving from 5 jss. to 5 rj. in 
a ptisan during the twenty-four hours with complete success. 
He cites 150 cases in which it has acted quickly, safely, and 
kindly. Strychnine endermically applied over a blistered sur- 
face in the immediate neighbourhood of the paralyzed muscles 
has been strongly reconunended by M. Tanquerel, and it may 
also be administered internally in aV gr. doses twice a day. 
Electricity in the form of interrupted current naturally suggests 
itself, and seldom fails to restore strength to the palsied muscles 
in these cases. 

The influence which dipththeria exerts uppn the human 
system is essentially of a depressing character, and its eflFects 
bear a strong resemblance to those of some diseases which are 
universally admitted to be produced by the introduction into 
the body of a specific morbid poison. 

It has been observed by Empis,* that in the progress, duration, 
products, and general symptoms, as well as by the constitutional 
morbid condition of the patients in whom diphtherite occurs, a 
peculiar diathesis manifests itself, generating and interweaving 
together two inflammations, each having a special pathological 
character. Whether this double character of the disease be 
granted or not, the same condition of blood which develops the 
pseudo-membranous exudations on the mucous surfaces of the 
pharynx and air-passages produces also a peculiar depressing 
influence on the nervous centres, from which it has occasionally 
occurred that death has suddenly supervened in the course of 
an apparent convalescence, the fatal termination having been 
preceded by a sense of excessive prostration and sinking. 

From the same cause, and sometimes at a later period of 
recovery, various forms of paralysis have appeared, suspending 
for a time the function either of a single nerve, or of a system of 
nerves proceeding from a common centre. 

Dr. Peter Eade has recorded four cases, occurring from two 
to four months after diphtheria, in which the spinal system only 
was afiected, producing more or less anaesthesia and loss of power 

* "Kesearches on Diphtherite, founded upon an Epidemic of this Disease 
at the Hospital Necker in 1848." By G. S. Empis. Translated for the New 
Sydenham Society by K. H. Semple, M.D. 
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in the mrmi and h^gn^ The youngest patient wm 17, dr 
oldest 63 ; bat id all the paraJyvU yidklod to nervine tonics ui | 
a libemt diet. 

During the year 1860^ 210 cases of diphtheria ooctUTOiil| 
the HcVpital den Enfaiitu^ and paralytic 63~niptoiiifi gnpeniefifll 
in tU, M. liogiT bolieveji tliiit the proportion of these Oi^ 
is TV4i31y » third or fourth ; but aovorttl of the ohndrea i^ 
removed from the hospital liefore the |>eriod at which consef^- 
tivu i>undj»i9 in usuidty developed, and athers died before tk| 
|H*riod, 

Thut the diphtheritio poiion has a special affinity for tb I 
norvoiiM tiaauea, Im BStisfactorily proved by M. Boger h ^ 
obetirvation that such secondary pai'alyses are as rare in olte I 
acute diseases of children as they are oommon in diphtheria.* I 
Thusi in 1800, among 61 cases of angina simplex, 12 of typlirfl 
fever, 33 of rubeola, 12 of scarlatina^ 4 of variola, and 24 rf I 
pneumoniai not ono instance of secondary paralysis occori^ 
Nor does it result from simple anmmia, the one case of deafeeil 
which I have quoted being an extraordinuiy exception* ^ I 
patient may be apparently cured ; every vestige of the &l*| 
membrane may have disappeared j and yet, without any appall 1 
cause, the skin is seen to lose its colour, sharp pains attack tk I 
jointa, the limbs suddenly become weak, and, in. a short to I 
unablo to support the weight of the body. 

Diphtheritic paralysis generally attacks both ddes of the Wrj 
at once, and supervenes at various periods, ranging from iltf [ 
days to as many weeks or months after the pseudo-membrftnoiffl 
exudation has been removed from the membrane onwiiicliffi 
was localized, M. Soger's experience at the Hopital &! 
Enfants led him to the conclusion that the usual period of tl* I 
appearance of paralysis is from the fourth to the eighth daj. [ 
Dr. Eade, however, quotes a case which occurred in the NorwiAl 
Hospital as late as the fourth month. In almost all cases tifil 
loss of muscular power is first felt in the velum palati aiJ] 
pharynx, and is made manifest by a peculiar nasal twang la ^\ 
voice and by difficult deglutition. Sometimes the dyepbagiij 



* See ** Lancet," July IGth, 1S59, 

t ** Medical Times and Gazette," Jan. ith, 1862, 
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exists from the ver)'^ beginning of diphtheria. The soft palate 
hangs down on the tongue, but it may be momentarily brought 
into a state of contraction by means of electricity. 

From the palate and pharynx the paralysis may extend to 
diflFerent parts of the body, or it may cease in one part and 
manifest itself in another. The muscles of the limbs, and 
indeed aU the voluntary muscles, are very apt to be thus 
secondarily affected. 

Mr. Wade, of Birmingham, has directed the attention of the 
profession to the proclivity to albuminuria after diphtheria, and 
has endeavoured to establish a relationship between them and 
the consecutive paralysis ;* and true it is that cases of paralysis 
often follow albuminuria after the disease in question. This 
tendency is well illustrated in the annexed instance, recorded 
by Dr. Humphry, of Cambridge.f 

Case 65. — An undergraduate, tall, thin, and not strong, coming 
from Norwich in the autumn of 1860, caught cold and had rather 
severe diphtheria. The tincture of the sesquichloride of iron, wine, 
and beef- tea, gargling and sponging the fauces with solution of chlo- 
rinated soda, constituted the treatment. The throat gradually cleared ; 
but he remained weak, and returned home. Then the urine became 
loaded with albumen, almost solidifying under heat, and was of low 
specific gravity. Partial paralysis of all the voluntary muscles super- 
vened ; he could scarcely stand, could not button or unbutton his 
clothes ; deglutition was slow and difficult, and articulation hesitating 
and imperfect. Most serious apprehensions were entertained by his 
friends and medical attendant. I advised his immediate removal to 
the seaside in the South of England, so that he might be taken out 
into the air several times a day. He went to Hastings, and lived 
almost in the open air. Improvement began at once : the albumen 
decreased in the urine, and finally disappeared ; he slowly regained 
voluntary power and general strength ; returned to Cambridge in the 
spring, and has been well ever since. 

But paralysis often appears without albuminuria ; and this 
latter as frequently supervenes without the attendant paralysis. 
Dr. Sanderson has given the results of eight cases in which 

* " Observations on Diphtheritis," 1868. 

t •* British Medical Journal,*' July 4th, 186.3. ' 
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albuminuria appeared after diphtheria, and in one instance only 
does he speak of " extreme muscular weakness/' In three of 
the patients no sequelae ensued.* M. Roger also has determined 
that albuminuria is not an essential concomitant of paralysis. 

The optic nerves are also very obnoxious to the action of the 
diphtheritic poison; and with amaurosis other phenomena some- 
times appear which are traceable to sympathetic affections of 
other nerves, associated in their fimction with the optic nerve. 
Immobility of the pupil, for instance, often appears ; and it is 
indicative of a suspension of reflex action. Mr. Lawson has 
published four cases in which the ciliary muscles alone became 
paralyzed after diphtheria, causing a temporary loss of the 
accommodating power of the eye.f The third and sixth pairs 
of nerves are generally implicated in the functional disturbance 
of the optic nerve ; hence the strabismus which is occasionally 
observed. 

Often, as Dr. Faure has stated, " the cutaneous sensibility is 
greatly diminished; in the limbs it is sometimes annulled; 
sometimes abnormal sensations are experienced, particularly 
that of formication. There is no general reaction; fever is 
rare, the skin usually more or less moist.'* { 

The intelligence, too, though more rarely than motion and 
sensation, is sometimes disturbed. In these cases the exhaustion 
reaches its extreme degree, and death is not unfrequently the 
result. 

The occurrence of any of the above forms of paralysis would 
appear to be a proof of a greater amount of blood-poisoning than 
obtains in those cases wherein the nerve-force is preserved in its 
normal condition ; and yet it is after the mild cases of diphtheria 
that paralysis most frequently occurs. This may, perhaps, be 
explained by the great mortality of the disease when it presents 
itself in its gravest form, and at a period antecedent to that 
at which paralysis sets in. 



♦ "Contributions to the Pathology of Diphtheritis, Sore Throat, and other 
kindred Affections." By J. Biirdon Sanderson, M.D.— "British and Foreign 
Medical Review," Jan. 1860, pp. 193, 194. 

t "Lancet," May 11th, 1861. 

t **DesAccidentsCon8§ciitifsdelaDiphth6rite." Par M. Faure.— "L'Union 
M^dicale," 1857, p. 66. 
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Prognosis. — Although the prognosis of paralysis is generally 
unfavourable, yet is it not so in the majority of cases under 
consideration. The amount of danger, however, depends very 
much upon the locality of the palsy ; for the same amount of 
loss of muscular power which would cause little or no anxiety 
when confined to the limbs, would be regarded with great 
apprehension in the muscles of respiration ; and this, in fact, is 
the principal cause of the mortality, which ranges at from twelve 
to fifteen per cent. Romberg's remarks on the prognosis of 
acineses generally are well worthy of consideration here. " In 
paralysis of the vagus," says he, " the access of the air is 
impeded, and there are changes in the aeration of the blood ; 
the urine is retained in paralysis of the vesical nerves ; hollow 
muscular organs, such as the pharynx, the stomach, the intes- 
tines, become distended if the nerves are paralyzed, and the 
contents which they ought to discharge are retained. The 
danger is increased by complication, especially with anaesthesia, 
which ushers in destructive processes, such as decubitus, &c."* 

Treatment. — ^Although the great variety of opinion relative 
to the treatment of diphtheria is revealed by the multitude of 
remedies which have been successively eulogized, the measures 
to be adopted for the cure of the consecutive paralysis have 
received universal assent. 

The indications are the very reverse of those which obtain in 
paralysis induced by inflammatory action, and the appliances 
which most effectually fulfil these indications are precisely those 
which are productive of the best results. Instead of the absti- 
nence from all stimulating influences which in the first case 
must be most rigidly observed, we have here to do vrith a disease 
wherein those stimulating tonics which, by operating through 
the medium of the blood, excite the capillary vessels to increased 
action, and so give a healthy impulse to the languishing nerve- 
force, are the most effective. 

Cusparia bark is one of these ; and in consequence of the 
brucia which it contains, it is more effective than the bark of 
any of the cinchonas. But best of all are the various pre- 
parations of iron^ which communicate tone to the digestive 

♦ Op. cit., vol. ii., p. 260. 
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and dtfluHC a regtomtivo energy in the nutritive ^| 
to mvfty part of tbe body. 

SlrychniiiGp as & powBifiil excitant of the nerTOudoesti 
peeuliarly aj^ieabk, and may be gtveti with ad%it 
iV gf. doiei twwB a day; whilst gtilviiitUm by its stin 
action on tho «entii^nt esti^mitieo of the eutnnecufi 
and it# roflex action on the mcftor nerraey roetores the ] 
^Iimtary oontraetion to the pulKiocl muBclea. 

Other topicftl atimuU, such an friction, rubefacient Iinifli 
iind wann salt huthn, are calculated to produce a like i#ct. ' 

Whrti practicable, a change of air ia often attended wiftl 
beat result, 

Si/phiH(ie immiyms bus been observed so often mmM 
with any apparent elructural lesion of the nervous cenn 
of the conducrting nerves, that we have reason to reg?irf i 
the result of a blood-diseaae. 

MM, Ricoi-d and Sandros have described cases of ; 
aroauroftis in which no change in the anatomical strQctifltJ 
the optic nerve could be detected j and the latter physkiajil 
under his care an athletic man in whom a progressive ] 
of a syphilitic character had made considerable progree^l 
who was completely cured and regained muscuLjr pow^l 
rapidly after a com^e of the iodide of potaesiunj, tlwt' 
existence of structural change was out of the question,* 
the subjoined instances are illustrative of tte same. 



Case 66. — A womatt, aged 36, was attacked with a sligM IdI 
niation of the eyes, after whicli she became blind, and contioflJ 
for ten months, but without any appreciable legion of the eves: 
pupils^ liowever, were immovable. She had severe pains in I 
foitjlioail, her spirits were lutich depressed, and her compli 
assumed an earthy aspect. There were no CQiicouiitant symp 
venereal dia^ise, ajid the patient denied the previous existK 
any. Revulsives, purgatisrea, aud baths wer^ employed duHns^ 
entire month without any result ; when the patient^ akrmcid ^\ 
inefficacious treatment, confessed to having contracted a svj* 
disease some eleven months before, by nursing a ehild. 
syphiUtic treatment, and perfect cure, f 

* " UUnion H^icflJe," 15 Mai, 1852. 

t DuimytreB, **EeYuo MMlcale,'' 1832, ti>me xi., p. 3Sil, 
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Case 67. — Marie P., a domestic servant, aged 28, entered La 
Charity, under M. Rayer, in September, 1858, having been seized 
twelve days before with vomiting and acute pain extending from the 
nape of the neck to the right eyebrow. The pain was intensified by 
any movement of the neck or by speaking : there was, moreover, a 
nightly exacerbation, and a partial remission towards morning, but 
the pain never ceased entirely. The patient also complained of pain 
in the right shoulder. A mucous tubercle (ttibercule muqueux), which 
appeared to be a transformed chancre, occupied a portion of the labias 
minores. This, according to the patient's account, she had first per- 
ceived only eight days previously. The glands in the groins were 
tumefied ; there was an eruption on the abdomen and chest, nume- 
rous scales on the head, slight enlargement of the cervical glands 
just below the mastoid processes ; no alopecia, no sore-throat ; sight 
and the other special senses unaffected, except that of the left ear, 
which was considerably disturbed ; a noise as of carriages and painful 
shootings being constantly complained of in that organ. During the 
exacerbations at night, cophosis of the left ear was complete, and the 
pains more acute. 

Sedillot*s pills were prescribed ; and at the end of eight days the 
function of the left ear was perfectly restored, and the nocturnal pains 
had disappeared. By the 11th of October (seventeen days after 
admission) the sense of hearing was as acute as ever, the eruption 
had disappeared, the scabs had fallen off, and the patient was dis. 
charged cured.* 

Case 68. — A baker, aged 30, having had chancres on the prepuce, 
and no specific treatment, was seized with neuralgic pains in the left 
intercostal spaces, then in the right, and about twelve days after 
severe pain occurred in the right acromion : three days after this, 
intense headache supervened, each night becoming intolerable. Facial 
hemiplegia of the right side accompanied the headache, together with 
dyspepsia, sleeplessness, profound melancholy, and suicidal ideas. At 
the end of about four months from the beginning of his disease, the 
patient was put under a coiirse of corrosive sublimate ; and in four 
days the pains were sensibly diminished, sleep returned, and at the 
end of a few weeks the man was well.t 

Case 69. — Madame L., aged 31, having been thrice treated for 
constitutional syphilis (twice by mercury and once (1849) by the 
ioduret of potassium), experienced in the autumn of 1853, and 

* '*Des Affections Nerveuses Syphilitiquefl," par le Docteur lAon Gros et 
E. Lancereanx, p. 11^. 
1 Yvaren, '< Des Metamorphoses de la Syphilis," Obs. 23. 
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without any known cause, weakness in the right arm ; a few days 
after, the right leg became similarly affected, and at tlie expiration of 
a month the entire right side was completely paralyzed. Towards 
the end of the year the left arm became weak, and diorily after the 
left leg. Some spontaneous improvement next followed, so that the 
patient could walk a little, and continued so to do for about three 
months, at the expiration of which the four extremities became more 
than ever palsied, severe pains occurred in the disabled limbs, with 
nocturnal exacerbations and s^msmodic contractions. On the 6th of 
December, after having had a cough for a few days, the patient was 
seized with dyspncsa, mucous rhonchus over the whole extent of both 
lungs ; and on the 10th, every symptom having gradually increased, 
she died. On a careful examination of the body, no structural change 
could be detected either in the brain or the spinal cord.* 

Notwithstanding these cases which are suggestive of a syphi- 
litic virus circulating in the blood as a cause of the paralysis, 
others do occur in which there is more positive evidence to 
show that the pains and paralyses are chiefly dependent on a 
narrowing of the foramina through which the nerves pass 
from the cerebro-spinal axis; or a thickening of the nerves 
themselves ; and, probably, of the walls of the capillary vessels 
which convey blood to them, in consequence of a fibrinous 
exudation from the blood. This latter cause has been accepted 
by the most distinguished physicians and surgeons of Europe, 
and serves to explain the slow progress of cure in many 
instances of perfect success. An example of syphilitic disease 
of the petrous bone, and consequent pressure on the facial 
nerve in its passage through the aqueduct of Fallopins, fell 
under my observation some fifteen years ago. 

Case 70. — A gentleman, aged 60, contracted syphilis, for which he 
was put under a course of mercury ; but on the second day violent 
ptyalism supervened, when the mercury was discontinued, and the 
iodide of potassium in decoction of sarsaparilla was substituted, under 
the influence of which the chancres gradually healed, and his general 
health so far improved that he considered himself perfectly welL 
About six months after, he was in court pleading, and spoke for two 
hours without feeling any fatigue ; but in the evening he was seized 

♦ Lancereaux, op. cit., p. 1()6. 
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with otitis, sickness, and vomiting. He suffered intensely for more 
than a week, when the left side of the face was observed to be para- 
lyzed, the left ear being inflamed. The left eyelid was immovable, 
verifying Dr. Cazali's diagnosis of affected nerve only ; and a large 
ulcer existed on the velum palati, extending down both tonsils. On 
this occasion the liq. hyd. bichlor. was given without producing 
ptyalism. The ulcer healed ; but the paralysis of the face continued 
until the patient died, about two years afterwards. 

Dr. H. Jackson has recorded a case the history of which is sug- 
gestive of fibrinous exudation in, the tissue of the nerve itself, and 
the gradual absorption of the adventitious substance.* 

Case 71. — George G., aged 22, was admitted into the Hospital for 
the Epileptic and Paralyzed on the 25th August, 1862. In the pre- 
ceding February, he had a hard chancre, and was on the sick-list 
on board a man-of-war for three months ; and in June he was sent 
ashore, in consequence of syphilitic rheumatism and of sores on his 
legs. 

When admitted, there were patches of well-marked syphilitic 
eruption on the legs, arms, and trunk. His health had been good 
till the chancre appeared ; and it was good in June, except for a 
paralysis of ihe hands, in neither of which had he the power of 
closing the fingers, but he could extend them easily. There was no 
loss of power in moving the arms ; for, although he could not bend 
the fingei's, he could bring down his hands on the table with great 
force. The fingers were red and glazy-looking. 

A combination of iodide of potassium and protiodide of mercury 
(10 grs. of the former and i gr. of the latter) was given three 
times a day, until the 15th of September, when the gums were 
slightly affected. The mercury was then omitted, and the dose of 
the iodide of potassium was increased to 15 grs. On the 13th of 
October no perceptible improvement had taken place, although the 
patient said he felt better. He was then ordered to take 5 grs. of 
Plummer's pill night and morning, the iodide of potassium as 
before, and 10 grs. of bromide of potassium three times a day. 

From that period he improved daily, so that on the 15th of 
December he could grasp a little ; on the 15th of January, with 
some firmness ; and subsequently he could use his hands freely, 
except for purposes requiring delicate manipulation. 

Two cases of double paralysis of the seventh pair of nerves are 
described by Dr. itoberts, of Manchester, t in both of which it 

* "Lancet," July 25, 18G3. 

t ** British Medical Review," Oct 4, 1862. 
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dqjottit m Hw f>imi*l«s t4 tlio aicfttiJa auditoHui* internum of ttcli 
HO ftJi to jvrodiic^ 4Xiittplet4f di«lbieM anil lifiiihto facini ftomljik 

Cajtb 72. — An excMdi&gl/ ttitereetiag ejutmple uf c«>uiplete j 
lyait pf the thini ncrvt or motor ocoli is reooitkd bj Mr. Sm 
Hutdiiiuicin,* aad it b the tiiof« wtirtlij of being studied afl 
iequeooe of tlio enrdtU |TroooMi of excltiaiv« raaeotiiii^ hj «^^ 
iliaffumM bt work^ tml. Th^ ptosis was so ooixi|»lete, tbiU tlte npf 
lid t^f th»^ loft rvf drool wyI, m nincli im to meet the lower oiwt 
wbcn the drtM>pt?d lid wau r&b^l, thts ]%atieiil*s eye was dirotri* 
wuii i the puplL was rnucb dtUtedt being at least four titoa i 
Kiie of tKi* oih^r ; ADtl wheu tbt^ iniui waa asked to look to tk i 
the right eye passed eajisily outward, w^liil^t the left coaldudi 
moirad beyond the straightforwatd position. In looking trpw&i^^ 
downwards, the right eye obeyed volition, but the left reraained* 
fixed ; the inner rectus, the sin>erior and inferior recti, the \t^ 
of the upper lid, and the coDstrictor of the pupil of the hh < 
muscles supplied by one and the same nerve— being paralyi-ed 

The patient was a butcher, aged 29, with a paJe yellow ooKpl 
He adDiitted that he had drunk freely, but denied having ' 
syphilid. He had, however, gonorrhcca aorae five years befor*^;*^ 
no bubo, rash, or sore*throat followed it He had never bjlf^ 
mstism, nor liad he suffered from h^,dache. After a cM n '^ 
h^, attended with hoarseness and cough, from which 
recovered for a foi-luight before, he nodced his left eyelid to bepf 
droop. He considered himself in good health when this camecn^r 
had neither pain nor ache in B,nj part ; his appetite was got^i 
slept well, and had no cerebral aymptoms whatever, e^^^ 
aiTcction of the third nerve* The drooping of the eyelid m 
gradually, and, before the piipil was covered by the Ed, i» i 
objects double. 

Arguing on the absence of any conBtitutional or 
symptoms, on the complete parolysia of all the muscles^ 
plied by the third pair of nerres and no others, Mr. Hiiti 
inferred that the disease could only be of a mechanical i 
and that the mechanical obstruction to function could tint « 
in the orbit, or the different blanches of the nerve woi 
unequally proeeed upon, and, therefore, imequally distnr^' 
nor in the cavernous ainus^ or the fourth and fifth nerm' 



'* British Medical Jouxnitl,*' Jau. 26, IS61, 



PARALYSIS FROM BLOOD-POISONING. 165 

be involved; nor in the cms cerebri, or cerebral symptoms 
would exist. Hence he concluded that it must be between the 
crus cerebri and cavernous sinus, and that it must depend on 
an effusion of lymph within the sheath of the nerve between 
those points ; and on such reasoning he gave, with beneficial 
effect, the iodide of potassium as the most efficient remedy in 
producing absorption of such lymph, whether syphilitic or 
otherwise. 

We are indebted to Dr. Barker for the history of another 
and equally interesting case of syphilitic paralysis, of which 
the following is a summary. 

Case 73, — W. A., a shopboy, aged 18, was admitted into 
St. Thomas's Hospital, October 3rd, 1860. A month before he 
perceived a numbness in the tips of his fingers and toes, which 
gradually extended up the arms and legs, and amounted to absolute 
ansesthesia. For about a week before the Dumbness he had severe 
headache, which kept him awake all night. His sight, which had 
always been dim, had become much worse during the previous two 
or three years ; and he had also been deaf some years. When 
admitted into the hospital, he could not move his fingers or arms, 
and could only slightly move his legs. He could neither stand nor 
sit up imsupported in bed He had no paralysis of the face, but 
there was impaired power in everting the eyes, which was manifestly 
due to the sixth pair of nerves being implicated in the disease. No 
tender point existed in the spine, neither did he complain of pain in 
any part of the body ; his head was cool, his tongue coated and red 
over the edges, his pulse 72. He had lost all power over the bowels 
and bladder, so that he passed everything unconsciously in bed. 

His mother denied having had syphilis, and expressed her belief 
that her husband had never had it. 

Notwithstanding her averment, a drachm of the liq. hyd. bichlor. 
was given three times a day, and the spine was painted with a 
blistering fluid. 

By the 10th of February, 1861, the patient had so far recovered 
that he could move his fingers, arms, and legs, and could sit up in 
bed : he was sensible, too, of the condition of the rectum and bladder, 
so as to call for assistance ; and, eventually, he was discharged much 
improved.* 

♦ ** Medical Times and Gazette," July 27, 1861. 
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From these, and other cases which are constantly oeeurrmg, 
we know that the nervous system may be thus implicated at 
any stage of secondary syphilis, and that sometimes paralysis 
may supervene without any appreciable lesion of the nervous 
tissue ; whilst in other instances the alteration in the crasis of 
the blood may result in inflanmiatory softening of the nervous 
centres, or in an exudative process, whereby a fibro-plastic 
material is deposited round about or incorporated with the 
nervous tissue, so as to compress it and disturb or suspend its 
special function.* 

When the palsy is due to the syphilitic virus circulating in 
the blood, it generally appears at an early stage of the disease ; 
but when it is dependent on an exudation of plastic lymph^ it 
may be a year or two years, or five, or ten, or even twenty, 
before it supervenes ; and a low state of venereal cachexia, a 
condition highly favourable to the exudative process, is the 
usual antecedent. The resulting paralysis is, for the most part, 
slow and progressive in its course, unless it is ushered in with 
symptoms of active inflammation, in which case it usually 
appears at a comparatively early period and runs a quicker 
course. 

In both cases the most vascular parts of the nervous centres 
are the most obnoxious to the fibrinous deposits, and paraplegia 
is the form in which the functional disturbance most frequently 
shows itself. It may, however, be confined to a single nerve, 
as in case 70, or, as in case 73, manifest itself in the muscular 
system generally. 

Diagnosis. — The great variety of forms in which syphilitic 
paralysis occurs, and the frequency with which it is accom- 
panied with symptoms indicative of structural lesion of the 
nervous centres, render a correct diagnosis a subject of great 
importance. The antecedent existence of sjrphiHs and the 
subsequent appearance of secondary or constitutional sym- 
ptoms; the disposition of syphilitic paralysis to appear in 
several parts of the body simultaneously ; the absence of any 
other appreciable cause; and, finally, the beneficial result of 
antisyphilitic remedies, when others have failed, — characterize 

* A case of this latter kind is reported by Dr. Gull in the 39th voL of the 
**Medico-Cliirurgical Transactions," 1856, p. 196. 
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the disease in question. But the above considerations present 
nothing very peculiar to distinguish the syphilitic from some 
other forms of paralysis, and we can depend only cm the most 
careful investigation in respect of the cause. Bheumatic para- 
lysis, for instance, presents many features so similar to those 
which appear as the result of syphilis, that it is in many cases 
most difficult to determine whether the rheumatic dyscrasis is 
not, in point of fact, engendered by syphilis. 

The prognosis is mainly dependent on the nature and extent 
of the paralyzing influence. If there be good reason to think 
that no structural change has taken place, and that the suspen- 
sion of nervous function depends solely on a perverted state of 
the blood, even if the paralysis be extensive and important 
organs are implicated, there is more substantial ground foi* 
a favourable prognosis than when the exudative process haer 
once set in. And, in this latter state of things, there is a 
greater chance of arresting the mischief, if it be dependent 
on syphilitic cachexia, than if inflammation be the cause of 
the extravasation of lymph, which generally terminates in 
ramoUissement. When the osseouff system is implicated in the^ 
structural lesion, an additional element of danger exists in the 
inflammatory attacks which invariably supervene during thel 
course of such compKcation. 

Treatment. — The antecedent course of the disease and the 
intrinsic nature of the paralysis being determined, the indica- 
tions of treatment will next demand our consideration. If the 
primary disease be of recent date, and a morbid crasis of the 
blood the source of palsy, the specific treatment by mercury 
or iodide of potassium, or by the two combined, will, in the 
great majority of cases, lead to a successful issue. If symptoms 
of inflammation present themselves, all the excretions should 
be encouraged by suitable evacuants : but great caution is 
necessary in the abstraction of blood ; for as syphilitic cachexia 
is dependent on a diminution of the blood-corpuscles, the exu- 
dative process may be set up by one influence which is super- 
induced to remedy another. So far the condition of the blood 
is an important consideration in the treatment of the disease 
in question ; for if there be a comparative diminution of the 
globules and a corresponding low state of health, the iodide of 
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iron will be found to be a valuable adjunct to the iodide of 
potassium ; or it. may be that a preliminary course of cbaly- 
beate tonic will be indicated as a means of enabling the patient 
to bear the necessary doses of the iodide of potassium. In 
France much reliance is placed in warm sulphur baths, in 
conjunction with the specific treatment above referred to; 
and accordingly Aix-la-Chapelle, Aix in Savoy, Bagnols, and 
Bareges are in great repute. The waters of Harrogate, how- 
ever^ are equally efficacious. According to the experience of 
M. Duchenncy we are encouraged to count upon considerable 
assistance^ in the restoration of nervous function and of 
muscular power, by the use of electricity. 

There are many other sources of blood-disease in each of 
which a particular manner of localizing itself exists. Thus, for 
example, the mercurial dyscrasis is apt to produce a tremuluons 
palsy in the hands and arms ; the effect of arsenic is to cause 
the same form of tremulous palsy in the feet and legs, as 
well as in the hands and arms ; whilst the drunkard's palsy 
is attended with tremors of the muscles generally. Many 
animal and vegetable poisons also produce their peculiar 
dyscrases, but without any very special form of resulting 
paralysis. Cholera, typhus, atropa, tobacco, stramonium, hyo- 
scyamus, &c. are some of these ; but in all, the general rules 
of treatment as prescribed by Sir Benjamin Brodie should be 
observed. First, apply antidotes; and, secondly, keep the patient 
alive until the poison is eliminated from the system. For this 
latter purpose, all the excretions should be encouraged : sweat- 
ing by heat ; the evacuation of the bowels by purgatives ; and 
the free action of the kidneys by suitable diuretics. 

But cases will present themselves in which the emotions of 
the mind, like an electric shock, act with such force on the 
bodily organs as to prostrate and destroy the stoutest frames. 
In these, a decomposition of the blood has been detected and 
described by Bokitansky, as " attenuate ; in colour comparable 
to raspberry jelly, or of a dingy red; facile of imbibition, 
expanded in volimie, often engaged in gas - development, 
frothy.''* On such septic crasis, as Bokitansky has called it, 

* Rokitansky's " Pathological Anatomy," voL i, p. 406. 
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may we explain many a story of the operation of mental and 
moral causes in unhinging the machinery of human life. How, 
for instance, but by some such cause can we account for a fact 
related by Dr. Carpenter, of a child, who was taken from its 
cradle — where it lay playing, and in the most perfect healthy 
never having had a moment's illness — by its mother whilst in 
a state of strong excitement from fear and terror, into which 
she had been thrown a short time before ? She gave it the 
breast ; but in a few minutes the infant left off sucking, became 
restless, fainted, and sank dead upon its mother's bosom. 

This, it is true, is a very extraordinary example of the 
mysterious connexion between mind and body ; but there are 
few medical practitioners who cannot reveal strange instances, 
which have fallen under their own observation, of the action 
between the immaterial agent and the physical object; and 
it is by the contemplation and due appreciation of such reci- 
procal operation that the physician acquires an incalculable 
auxiliary to his ordinary remedial agents in alleviating pain, 
calming mental distress, and soothing the torture of those 
organic changes which constitute pathology. In thus exer- 
cising the legitimate duties of his noble profession, he may 

'* minister to a mind diiseased ; 
Pluck from the memory a rooted sorrow ; 
Baze out the written troubles of the brain ; 
And, with some sweet oblivious antidote, 
Cleanse the stuff'd bosom of that perilous stuff, 
Which weighs upon the heart ^' 
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When a morbid impression is made on an incident nerre, 
an imiiiodiato change occurs in the grey matter of the ganglion 
in whicli that nerve terminates ; and the impression is trans- 
mittiul to the roots of the motor nerves, to be reflected back on 
tlio n(Tve8 themselves, with an intensity which may vary 
uc(5()rding to the amount of the primary impression. 

An antecedent peripheral irritation, starting from some sen- 
Mory nerve, is tlie condition on which reflex paralysis depends ; 
and tlie modifications of such outside cause induce correspond- 
ing; clianges in the eficct. On the discontinuance of the causa- 
tion tlie paralysis will often disappear, although every remedy 
nuiy l)(i unavailing as long as the primary irritation exists ; and 
if, as is H()inetiir>os the case, the contre-coup be so severe as to 
VMwm dinith, no structural lesion is detected in the nervous 
(ji^ntrcH. 

A i)i*()lifi(j source of reflex action exists also in the branches 
of tlio Hynii)athetic nerves, the afiections of which are trans- 
niiltiid U) the spinal cord, and reflected back on the vaso-motor 
iK^rveH ; and hence it is that, of all causes of reflex paralysis, 
the most froquliiit irt that which is due to irritation of the 
niU(!()iiH nKJUibrancH. 

Many dillicultieH stand in the way of proving the existence 
of r(;(l(ix i'uiiciion as a pure and absolute sympathetic operation ; 
lor of all pluaioniena it is one in which illustrations are apt to be 
falhuiiouH, and in which even a microscopical examination may 
be repudiated as establishing the negative fact on which the 
theory rests. 
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And yet our daily experience gives undeniable evidence to 
the fact; and it is satisfactory to feel that the more we study 
the experiments of Professor Bernard and Dr. Brown-S^quard, 
which tend to show that the blood-vessels and secretory organs 
are dependent on the influence of the sympathetic nerves, the 
more satisfactorily may we explain the phenomena of reflex 
action.* By such key we seem to be arriving at the knowledge 
that reflex paralysis is due to the action of the vaso-motor 
nerves on the vessels either of the nervous centres, or of the 
palsied muscles, depriving them of the nutrition which is 
necessary for the performance of their function. Do we require 
familiar instances of such reflex action ? 

A momentary sense of shame or excitement, probably by 
reacting on the vaso-motor nerves, causes the minute vessels of 
the face and neck to be instantaneously injected with blood ; 
an outburst of passion or a sudden fright produces a deadly 
pallor of the face, a transient suspension of breathing, a 
faltering of speech, and, it may be, syncope : mental anguish 
gives rise to a gushing of tears ; or it may cause every limb to 
tremble, and every bodily function to be more or less afiEected, 
and, eventually, bring on some permanent and fatal disease of 
the brain. All these are instances in which the sensorium 
takes the place of an outside agent, and acts as an incident 
nerve in transmitting its impressions to the roots and branches 
of the motor nerves. 

Another example of the operation of mental and moral 
causes on the animal functions, and one which is more in 
harmony with our subject, is the emotional paralysis which 
is sometimes, though seldom, observed in persons who have 
sustained some powerful or exciting emotions of the mind. A 
paper on this subject by Dr. Wiblinf is an apt illustration. 

• It is but an act of justice to Mr. Lister to observe here, that as early as 
1857 he demonstrated the fact that the contraction of the arteries of a frog's 
foot's web are regulated by a part of the spinal cord, the irritation of which 
induces complete constriction of the vessels, while its destruction is followed by 
permanent dilatation. — See Joseph Lister, Esq., " On the Early Stages of 
Inflammation," — "Proceedings of the Royal Society," June 1857. 

t The above paper was read before the South Hants Medical and Chirurgical 
Society by Dr. Wiblin, the president; and it is reported in the "Lancet," 
Aug. 11, 1860. 
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Cask 74 — The subjociof Uie aflWtkia wns rngBn^mem^^it 
of robust ooiutitution. For BO1110 dajs pteviottfl to tbe attsckWh 
been ohmTYtd to be eiLoiM^diiiglj i]«0|Knidili|^ ly^ on the Dom^^ 
ike iiUaok tomo triTiU cmtter of buaitisH gave arigtct to strong 1 
^xdtetiieiii, which wm follow^ hy a Boddeii iacapability of ) 
tng ft ttuigle iyllablt! : hb |nil8«s, 110, was full ftnd boy d ding, bib i 
fluahedf he liad groat heat of the floalpv and bi» isuiuth ims (Niil 
tho right Ktdt*. He portleipated m the al&rm of thoee vlio ^ 
ijtHuid hini, and on being quratloiied as to hm eoncjitiot!, of wMdil 
WM painfully cognimni^ he burst itito a fit of sobbing mA 
He omtld put out hia tongue with difficnlty ; but it was fotil^ tzemo] 
and directed to the right side of the motitli. Me had perfect c 
over the nioTemcnte of the upper and lower extremities; audi 
aiked If he was enffering from anj pain, directly placed hii M \ 
OTer the loft aide of the head* He walked firmly up two fti^tel 
■taiiB to his bedroom, undreeaed himielf, and, unassisted, got 1 
A blister was applied to the nape of the ueck^ a brUk pu 
miniatered, and ice was kept applied to the li^uL He pmAt 
night in a comatose condition, and in the mortiin|^ his boweh 1 
freely relieyed j but hm head waa fitill bot, bis face fliiiiba^ ' 
although quite couBcious of hia utate, he could not speak. Ha^ 
encpreas his desires in writing, however, and continued to di» 30 ( 
three days, when, afler great eSTorts to speak, he was enaU^I 
articulate "yea'^ and *'no." On the fourth dsLy^ after a 
sleep, he oould articuUte and swallow better than he had done i 
but gave his attendants to undetistand that he had no seusation « 
the right angle of the mouth ; nor could he control the right ai»gl«] 
the oibicnlaris oris, as was evidenced whilst lying on his right si^ 
a constant dribbling of saliva on the pillow. His articulatioa, I 
ever, improved every hour, and on the 18th day fivjm the att 
joined his family dinner, although some want of motion and eenal 
in the right angle of the month stili remained. 

The following example fell under my own observation :-- 

Caib 75. — Mr. A., a olerk in the Bank of England, agod 37, « 
nervous and excitable temperament, after great anxiety of mnii < 
cerning his family, was observed by his wife, on rising in the motiN 
to have hia mouth drawn towards the left side ; and on applTiii|l 
hand to his face, he discovered that he waa insensible to the imf 
sion of touch over the entirti right aide of the face. He bad 
previous headache, nor was there any other dieiturbance citl 
circulation, respiration, or digestion. Under the influence of a 1 
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to the nape of the neck, the twentieth of a grain of strychnia twice 
a day, an occasional aperient, and a month's holiday at Margate, the 
muscular action and ciitaneous sensibility of the right side of the face 
were completely restored. 

The structural lesion which, doubtless, supervened as a result 
of mental excitement, takes from the above cases one charac- 
teristic of pure reflex action ; but it is obvious that the 
paralysis, in each instance, was occasioned by a sympathetic 
disturbance of one part of the brain in consequence of an 
antecedent disturbance in another : therefore, whether there 
be organic disease or not, and whether the symptom be simply 
loss of speech, or whether it be hemiplegia of one entire half 
of the body, which is sometimes observed in emotional paralysis, 
the phenomenon is equally dependent on reflex action. 

Dr. Budd has related a very curious case of reflex paralysis 
which occurred three times in the same individual, each time 
after protracted exertion and great bodily fatigue. 

Case 76. — ^The subject, John Lang, aged 43, a man of temperate 
habits, became gradually ci*ooked in the back without any known cause. 
At the age of 18 he first became paraplegic, but regained the perfect 
use of his legs at the end of about two years. The paralysis returned 
twice — first after an interval of twelve years, and again after two 
more, — each time, as I have before stated, after protracted exertion ; 
but on the two last occasions it continued only a few weeks. The 
curvature of the spine had not increased since his first attack, and in 
the intervals his health was good. The curvature is described as of 
an antero-posterior character, without any lateral deviation, forming 
a large projection, and compressing the dorsal vertebrae from the fifth 
to the eleventh inclusive. 

Sensation in the lower half of the body began to &il at the um- 
bilicus, and was very much impaired immediately below. In the legs 
it was nearly extinguished. Beflex action, however, was vigorous ; 
so that a feather passed lightly over the skin in the hollow of the foot 
caused active convulsions of the correspondmg leg ; and when asked 
if he felt anything, the patient replied, " No, I feel nothing ; but you 
see my leg feels well enough." * 

If we may regard this latter case as one of reflex action, it 
is, like the two former, exceptional in having a central origin, 

* ''Medico-Chirurgical Transactions," voL xxii. 
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and in being characterized by anaesthesia, which is rarely a 
symptom of reflex paralysis ; and yet the anatomical structure 
of the spinal cord would lead to the a priori inference that 
sensory nerves might reflect their morbid impressions on other 
sensory nerves as well as on motor nerves. They do, in fact, 
frequently induce paralysis of the nerves of special sense. 

Pregnancy is sometimes a source of reflex paralysis. It 
occasionally happens that temporary blindness, or the incapa- 
city of expressing what is desired, or even absolute loss of 
speech, occurs. Sometimes it is paraplegia, sometimes hemi- 
plegia — usually the latter — and sometimes anaesthesia of some 
portion of the body, that manifests itself ; and it mostly occurs 
during the eariy months — sometimes, however, at a later period 
of utero-gestation. Dr. Churchill, of Dublin, has collected and 
published many such cases. This sympathetic disturbance 
generally goes off before delivery ; therefore, there is seldom 
an opportunity of demonstrating the non-existence of physical 
change in or about that portion of the nervous centres on 
which the loss of fimction depends ; but it is probable that 
a morbid impression is conveyed to the cerebro-spinal axis 
by branches of the sympathetic nerve, and, by a reflex action 
on the blood-vessels through the vaso-motor nerves, that a 
change of nutrition is determined in such portion of the 
nervous centres whereby the various forms of paralysis are 
produced. 

This appears to me the most rational explanation of those 
cases to which Dr. Handfield Jones has given the name of 
neurolytic paralysis ;* cases in which, from no very adequate 
cause, a connecting link between the organ of volition and the 
organ of motion is for a time destroyed, but which is generally 
regained by the action of nervine tonics. There are, however, 
in all these cases, certain antecedent circumstances which lead 
to the inference that a morbid influence has been conveyed to 
and concentrated upon some portion of the cerebro-spinal 
system, whereby the functional working of the ganglionic 
cells of the motor nerves is temporarily suspended. 

Two apposite instances are given in the paper to which I 

* " British Medical Journal," Sept. 7, 1861. 
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have referred, and Dr. Copland has recorded a case illustratiye 
of the subject.* 

Case 77. — A gentleman, on his voyage across the Atlantic to this 
country, in the winter season, was seized with general palsy of the 
powers of voluntary motion immediately after prolonged exposui'e to 
cold and wet. The functions of the brain were unaffected ; and 
neither pain nor uneasiness was felt in the neck, or in any part of the 
spinal column, under any circumstances of position, flexure, rotation, 
or pressure. No evidence of inflammatory action or of congestion in 
the spine could l^e detected. Cutaneous transpiration was suppressed, 
and the bowels were costive and torpid ; but he retained the sensi- 
bility of the surface, and command over the sphincters. He was 
treated at first upon the supposition of either serous effusion or 
vascular congestion having taken place in the spinal canal, but 
without receiving any benefit. He ultimately recovered by having 
frequent recourse to warm baths containing stimulating substances^ 

Therefore, although we may think and speak of reflex para- 
lysis as a purely sympathetic operation, it is, I think, not too 
bold an assumption to attribute the paralyzing influence to a 
change of nutrition in the sensory or motor centres. Nor can 
the absence of apparent change be accepted as positive evidence 
that none existed in fatal cases of reflex paralysis; for it is 
possible to conceive of the delicate nerve-tissue as subject to 
injurious pressure in consequence of vascular turgescence 
during life, of which no trace may be left after death. Hence 
much caution is necessary in the establishment of a pathological 
principle, seeing that we may regard as purely functional that 
which is dependent on some physical change. And we can the 
more readily appreciate the need of such reserve after con- 
templating the effects of an impure blood circulating in the 
nervous centres. Cold and wet, for instance, generally figure 
in these cases of neurolytic paralysis as the antecedent or 
exciting causes : and where shall we look for a more prolific 
source of irritation of the mucous membranes? There we 
have a starting-point from which afferent nerves convey the 
morbid impression to the nervous centres, where a physical 
change is induced in or about the nerve molecules, which may 

* ** Dictionary of Practical Medicine," art. Paralysis, sec. 76. 
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not he diico?ered after doath, but on which reflax paralysis 
may depend. 

Still, coMm do occur illostrative of the condition of reflex 
poimlyais as above stated, which are subordinate to no other 
olaasificatioii, and which, therefore, justify a separate sub- m 
division. Evanescent amaurosis, for instance, is often produced H 
as a reflex action from the irritation of worms in the intestines. 
Of this phenomenon M. Davaine has recorded twelve instances 
in his treatise on Worms, And I remember a ease which fell 
under my observation many years ago, but of ^which I have ^M 
not the precise details, of a lady, aged about twenty- six, who ™ 
had been married five or six years, but had no family. For 
some two or three years she hEid suffered from extreme debility, 
and had observed, at various times, pieces of tape -worm to pass 
from her* After a full dose of the oil of turpentine, the entire 
worm was ejected ; she regained strength very rapidly, and be- 
came pregnant in a few months. Such also are those instances 
of acinesis in children which occur euddcnlvt without any pre- 
monitory indications, and almost as suddenly disappear. 

Case 78.— IMisa E. H., aged 14. After a yeax*a residence ia 

England, having before lived in Oporto, was suddenly seized with 
pain in the abdomen, a sense of sickness, di*agging in both groins, and 
with pai-tial aciuesia of the right arm. On the following day she 
passed an ascaris Inmbricoideaj and a few hours after she regained 
the power of the arm. Between the months of September and Jane, 
four more worms passed with exactly the saaie symptoms and the 
same result. 

In this case the morbid impreBsion upon spinal nerves 
through the intervention of the spinal cord was conclugively 
manifest; and if the cord could have been examined, it is 
probable that no change from the healthy condition could have 
been observed* The case, moreover, is suggestive of a relation- 
ship between centripetal nerves and definite motor tracts in the 
nervous centres ; but in few cases of infantik paralysis is the 
exciting cause so obvious, or the suspension of the eflFect so 
speedy* 

I have notes of a very interesting case which fell under my 
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observation in 1858. The subject was a patient of Mr. Lucas, 
of Barwell, who kindly supplied me with the following details. 

Case 79. — R. C. G., aged 5 years, shortly after returning from the 
sea -side, was seized with diarrhoea and sickness, which continued 
a day or two, and subsided under the influence of appropriate 
remedies. In about ten days or a fortnight, the child could not 
sit up at table, without a pillow to support his head. On careful 
examination, the whole of the left side of the body was foimd to be 
very weak, and the left leg perfectly paralyzed. There was also 
strabismus, but that was congenital. The parents were quite certain 
that the child had never fallen, or in any way been injured. 

Thinking that he might have worms, I gave him a powder, twice 
a week, consisting of calomel, jalap, and scammony, but without 
effect^ as no worms were found, although the bowels were freely 
evacuated. The spine was then repeatedly blistered, and the para- 
lyzed limb was rubbed twice a day — twenty minutes each time — 
with the linimentum terebinthinse ; under which treatment he 
gradually recovered the use of his leg. It was interesting to observe 
how gradually he regained the use of parts ; first of the head and 
upper extremities, then the muscles of the back seemed to acquire 
power so that he could sit. The muscles of the thigh next enabled 
him to swing his leg, then he could move the leg ; after which he 
acquired power over the ankle joint, and eventually he moved his 
toes. By similar stages the power of locomotion returned also, so 
that from being able to sit, he soon began to crawl ; then to support 
himself and move by crutches, next by means of sticks ; and by slow 
degrees he regained the faculty of independent motion. 

Some of these cases, however, are so indicative of a central 
cause that they would seem to claim a special pathology of their 
own ; and although irritation from teething, worms, and other 
intestinal disturbances, is so common as to suggest and appear 
to justify the idea that all cases of infantile paralysis are due to 
such causes, yet, in point of fact, how many instances do we see 
in which no such antecedent irritation has been observed, and 
which are referable only to structural lesions depending upon 
inflammation or other nutritive changes in the nervous centres ! 

Such cases have been recorded by Dr.. Wilks, of the Royal 
Infirmary for Children;* and Dr. Westf has described many 

♦ ** Lancet," April 18, 1863. 

t *' Lectures on Diseases of Infancy and Childhood,'' London, 1854. 
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others ; and it is difficult to imagine that aciaesis should occur 
suddenly, without any previous fiymptomB^ unless idiopathic disease 
of the brain or spinal cord were the cause. It sometimes hap- 
pens, for instance, that a child will be put to bed in apparent 
health, and be taken up in the morning with an arm or leg 
paralyzed. A case of this kind is related by Dr. Handfield 
Jones,* which is pre-eminently suggestive of some central 
cause. 

On the other hand, we meet with many instances in which 
the excitability of the nervous system is so great that what 
begins as sympathetic functional disturbance ends in structural 
lesion ; and such is the natural course of disease. 

Case 80. — C. J., aged 5 years. When I first saw him he had 
suffered much from teethiog, aud had recurrent paralysis of one arm 
or the other with each tooth that he cut, but subsequently I'egained 
the power of moving the disabled limb. After about eighteen months 
of such periodical suffering, his head was observed to increase in size ; 
he would roll it on his pillow, and often wake with a scream. In 
1849 — three years from the first attack of paralysis — ^he died of 
hydrocephalus. 

A due regard to this natural history of disease will, I think, 
elucidate the nature of many cases of genito-urinary paralysis 
on which much diversity of opinion has been expressed 
within the last few years. 

On the one hand it has been asserted — 1. That an outside 
excitation, starting from the periphery or trunk of a nerve 
of the genito-urinary organs, transmits sensitive impressions 
to the spinal cord, although that nerve may not be excitable or 
able to give origin to sensation ; and having reached the ner- 
vous centre, those impressions are reflected either on the blood- 
vessels of that very centre, or on those of the motor nerves or 
the muscles, and so cause reflex paraplegia. 2. That this Keflex 
paraplegia is characterized by the absence of the 6(pecial 
symptoms of an organic disease of the spine or its contents, and 
by the existence of an incomplete paralysis of the lower limbs 
appearing slowly after the manifestation of disease of the 

* ** British MedicalJoumal," Sept 7, 1861. 
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urinary or genital organs * 3. That when the outside excita- 
tion ceases altogether, the reflex paralysis generally ceases 
altogether also, and in a short time. 

On the other hand, it has been maintained — 1. That reflex 
paralysis from disease of the genito-urinary organs does not 
rest upon unequivocal evidence. 2. That the true order of 
morbid processes is not always that which they superficially 
present to our notice, and that the urinary affection is not the 
cause, but the consequence of disease in the nervous centre. 
3. That for the purpose of maintaining the theory of urinary 
paralysis mere muscular weakness has been exaggerated and 
made to appear as paralysis.f 

Mr. Stanley first suggested the influence of kidney disease in 
the production of irritation of the spinal cord,J but no case 
hitherto reported illustrates the fact more satisfactorily than 
the following, — treated by Dr. Gull, — who, admitting the 
existence of urinary paraplegia, is disposed to think that it is 
generally the result of myelitis. 

Case 81. — Henry P., aged 32, clerk to a solicitor. Admitted into 
Guy's Hospital, under the care of Dr. Gull, Dec. 23, 1857. He was 
a tall, well made, rather pallid, but otherwise healthy looking man, 
suflering from entire pai-aplegia of the lower extremities and 
sphincters, but without any affection of sensation. Two years before 
he fell in attempting to jump over some chairs, but a few days after 
all apparent effects of this accident passed away, and he considered 
himself in unimpaired health. In the summer of 1857 he married, 
and indulged excessively in sexual intercourse. He was otherwise 
temperate. For^two or three months preceding the sudden develope- 
ment of the paraplegia, he experienced at times some difficulty in 
micturition. Urethra healthy. On the 9th December, there was 
numbness of the extremities extending as high as the knees, but this 
was so slight as not to attract any attention at the time. On 
Monday, the 14th, he walked as usual from the suburbs to his 
business in the City. About the middle of the day, as he was 



* '* Lectures on the Diagnosis and Treatment of the Principal Forms of 
Paralysis of the Lower Extremities." By C. E. Brown-S^uard, M.D., p. 42. 

t " Guy's Hospital Reports," Third Series, 1861; p. 302. 

X ''On Irritation of the Spinal Cord and its Nerves, in connexion with Disease 
in the Kidneys." — ** Medico-Chirurgical Transactions,*' 1833; voL xviiL, p. 260. 

n2 



180 



PARAXYSIM Vinm RRFLKX ACTION- 



cmi&iiig h)« pxmi, hi» leg^ ^udflenly became weak, and he wot^d lm*fl 
^len limi he not Wen Rwjj|j4irt*d. After a short time be recoveted| 
Bufllciently t» walk, with Boiam diffictiltyt to the omnibus, and aiteiv 
wards from tLe omnibiii to his home. In the course of the aft^mooa 
he became etitirely paraplegic, the urine und fieces pajsaiug invoUm- 
t&rily from hitii. niere was no afrectioti of the upper extreniitie 
exce[>t alight and tmnsient formication in the hands. On admiBsioij 
on the 23nl, there was a trace of exci to motor activity in the left leg 
noue ui the right. No nppi^e^iable diminution of sensation- Move 
mentB in the client normal. Fuka 120, feeble. Fupili^ dilate 
Sur&ce of the trunk lyad upper extremitiea w^m and perspiring, 
Lega cold, A senae of tightnese round the che^ about the attach- 
ment of the diaphragm, Boweh* iutuiitiva Urine drawn off by 
catheter, Tlie next day cedema of integuments in the lumbar 
regiona, especially on the right side. On 26th this had disappeared 
Spine nomiai No change in the paralytic aymptoms. Occasional 
slight involuutaiy twitchings of the legs. Electi^^-contractility of the 
mmscleagood* Only the slightest trace of exei to-motor action, and thd 
limited to the left leg. The iiitegunients over the sacrum reddene 
Pulse 130. Skin hot and dry. Urine ammoniacal, and oontainlnii 
a large i|itautity of very offensive mucoid pas. The passage of 
catheter was followed by much bleeding. During the night of tiJ 
28th, nausea and vomiting came on, with great proHti-ation* 
ration thoi-acic* Death from exhaustion on the morning of the 30th 
ExAMisATiON. — Head not examined. About tlie base of botl 
lijnga, commencing acute lobular pneumonm, Luog ti&sue otherwia 
healthy. Heart healthy. lutestinea covered by recent infiammator 
exudation. Mucovis membrane of bladder sloughing ; its muscuJa^ 
Goat and pelvic areolar tisane iniiltmted with fetid pus and urine* 
Two false passages, one passing through the prostate and tlience inti 
the bladder, the other passing into the aj-eolar tissue behind it. 
stricture of the urethra. Texture of kidneys healthy. Ko trace \ 
old or chronic disuse could Ise discovered, either about the pelv 
in the pelvic viscei-a, or in the bodies of the vertebrae. Ko phJeliitid 
Membmnes of the cord healthy. As the finger was paaded lightly 
along the body of the cord it appeared to be somewhat softened at 
two points, in the middle and at the lower part of the dorsal r^on; 
but on the mo^t careful microscopical observation nothing abnormal 
was discovered in the texture either at these paints or in any other, 
though the cord was submitted to repeated and searching examination 
by the microscope. The epithelium lining the ventricle of the cord 
on the lower dorsal and lumbar regions was abundantt but normal. 
A few granules of biuin-sand were found in the posterior columnfi) 
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about the middle of the dorsal region. No traces of inflammatory 
exudation anywhere, either in the cord or in its membranes, nor any 
evidence of degeneration of the nerve tubules.* 

Eamollissement of the substance of the cord was suspected 
during the life of the patient ; but ramoUissement is rarely 
found where pain has not previously existed, especially in so 
young a subject, and no disorganization was discovered after 
death. Acute tabes dorsalis was also suggested by Mr. Durham, 
who reported the case ; but tabes dorsalis seldom, if ever, exists 
without loss of sensation ; neither was there any deposit of 
adventitious fibroid tissue found, notwithstanding the most 
careful microscopical investigations. 

The order of antecedence of symptoms pointed to the urinary 
organs as being first affected, and the post martem examination 
proved that such was the case, and that the spinal cord was 
suddenly derived of its function without any appreciable 
amount of anatomical lesion. We are the more encouraged to 
believe that no structural change of the cord did exist, because 
Dr. Gull has so strongly insisted on the mistrust with which we 
ought to look upon evidence which the unassisted eye supplies, 
and after several hours spent in the examination he failed to 
discover anything abnormal ; but in a case to which I have 
already referred,t extensive disorganization was discovered by 
means of a lens of an inch focus, whilst " the cord had the normal 
size and ajopearance, and neither to the touch nor on section pre- 
sented any obvious softening. ^^ 

Any one who has witnessed the profound shock to the nervous 
system which injudicious catheterism is capable of producing in 
cases of stricture, will be prepared to see in the ainount of disease 
above described in the bladder and prostatic portion of the 
urethra, an adequate source of reflex paraplegia. Remembering 
that the nervous centres have blood-vessels provided with vaso- 
motor nerves on which the peripheral irritation may be reflected, 
he will readily conceive how any part of the cerebro-spinal axis 
may be suddenly deprived of that quantity of blood which is 
essentially necessary for its healthy function. 

♦ " Guy's Hospital Reports," Third Series, voL ir. 

t " Medico-Chirurgical Transactions,'* voL xxxix., p. 196. 
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Am h thu bladder m are tht UdneyB incitive to reflajc paS-^ 
pleg^iu. Dr. Brown-8^quiird affirmfi that he has seen a con- - 
traction of the blood-vessels in the pia mater^ when a ligature ' 
was tightened on the hilus of the kidney;* and M, Comhaire 
has shown that extlrputionof a kidney in livmgdogs is instantly 
followed by paralysis of the legs.f Many cases of reflex para- 
plegia^ the result of nephritis^ have been recorded by M. Eayer ;{ 
and Sir Benjamin Brodie^ in hb " Lectures on the Diseases of ■ 
the Urminy Organs,*' relates the case of a man who swallowed 1 
a large quantity of tincture of cantharides by mistake^ and who 
suffered from ischuria and paraplegia in consequence ; hut in 
this instance some Bpinul dieicase was set up^ as it was more than 
four years before the man could walk with crutches > 

III renal disease paralysis may be caused by ui-aemic poieoniiig 
of the blood, when cerebral sjTnptoms generally supervene ; and 
it was chiefly in relation to such circumstances that I Tentnrdl 
in a former page (p. 106) to comment on many of Dr* Aber- 
crombie*s cases. So also may inflammation of thcj kidneyi 
extend to the lumbar and pelvic cellular tissue, and prodnoe 
paraplegia by implicating the lumbar and sacral plexusea of 
nerves; or the inflammation may extend to the lower portion 
of the spinal cord and its membranes* The pelvic arteries also 
may be involved in the diseased action, and cease to convey to 
the sacral plexus of nerves, and to the muscles of the thigh, an 
adequate supply of blood for healthy nutrition, 

In these latter cases there is generally ant^sthesia, which 
rarely exists in reflex paraplegia* There is also an absence of 
those variations in the degree of paralysis, corresponding with 
the increase or decrease of the exciting caose^ which characterizes 
reflex action. 

When, howeyer, the paraplegia is dependent en reflex irrita- 
tion, it is most complete in the limb of the side corresponding 
with the kidney which is most diseased, a phenomenon which 
admits of a ready explanation by the experiments of Dr, 
Brown-Sequard^ who has shown that contraction of the blood- 

* * * Lectures on the Diagnoaia and Treatment of Paralyma of the Lower 
Extremities," p. 24^ 
t " Disaertation flur PExtirpaticni des Reins," Pflris, ISOa 
t "Trait* d©» MJaJftdies dea Reins,'' etc.» vol iii. 
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1b of the spmal cord is moat evident on the side oorreaponding 
with the irritated afferent neryes.* 

This latter peculiarity is obvious! j applicable to those cases 
only in which reflex paralysis is due to donble organs. But 
it has been shown that peripherio irritation may have its start- 
ing point from any incident nei^ve iu the body, and that, 
consequently, there is no organ which may not be the ex- 
citing cause of well marked reflex palsy, vary in g^ however, in 
degree according to the variation in the intensity of the out- 
side excitement. This liability to vary may be said to be a law 
of reflex action. 

The uterus, exercising as it does a sovereignty and control 
over all other organs, ia a proHfic source of reflex paralysis, 
M, Liafranc has recorded the case of a lady who had for a long 
time been under treatment for myelitis, but who quickly reco- 
vered the power over a palsied leg, and regained her health 
when treated for metritis, t An instance of reflex paj-aplegiaj from 
uterine irritation^ occurred in the practice of my friend Dr. 
Hunt, and it has been often quoted as illustrative of reflex 
action. Portal also relates the case of a strong fat w^oman 
who had convulsive movements of the left leg whenever she 
menstruated. At the age of forty that function ceased, and the 
left leg became completely paralyzed. Bleeding, blisters, and 
other remedies were useless, and she was on the point of going 
to the waters at Bourbonne, when she was suddenly seized with 
convulsive movements of the left arm* She quickly became 
comatose and died.J 

In this case it is obvious that the uterus was the source of 
irritation, and that myelitis was the result, for the spinal cord 
was found to be soft and red. 

Dr. Brown-S%uard reports a case of dyamenorrhcea in a 
young lady, with anfciflexion of the uterus, which was extremely 
sensitive, very large, congested, &c. She had extreme weak- 
ness, amounting to ahnost complete paraplegia at each menstrual 
period. This had lasted six months, and had been treated by 
strychnia, galvanism, shower baths, steel, &c,, without effect ; 
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but in a few days relief waa obtiiinetl by supportingf tlie womh 
by meaiiB of a bandage, and in lem than two weeks the paralysis 
entirely ceased,* 

Numberle§§ infitancos migbt be brought forward to show that 
reflex paralysis may be induced, as before stated, by a primary 
irritation of any part of the body ; but as the fact is now uni- 
Tersaliy admitt^, it ib uaeless to Bwell these pages witb more 
examples. Let iis, therefore, prot-eed to consider the diagnostic 
BigOB of those eases of reflex paralysis in which it is assumed 
that no anatomical lesion of the nervous centres exists* 

Diagnosis. — Notwithstanding all that has been iirged relative 
to the uncertainty of the true order of morbid processes, a know- 
ledge of every circumstance under wbieb paralysis appears is, 
if possible, more necessary than an insight into the order of 
uiteoedence of eymptoras in any other form of disease ; and the 
following connotations are characteristic of reflex paralysis, as 
distinguishable from paralysis depending upon organic disease 
of the nervous centres or their investing membranes : — 

1. It is preceded by symptoms indicative of an aflfectaon of 
gome other part of the body. 

2. It generally varies in degree, aceording to the variationi 
in the exciting cause. 

3. It is usually incomplete, some muscles being more para- 
lyzed than others. 

4* It is seldom accompanied with spasms in the paralyzed 
muscles, 

5. The pains in the course of the spine; the formication, 
flying pains, and pricking sensation, described in cases of 
myelitis, do not appear in reflex paralysis. 

6. There is seldom arLa3sthesia, 

7. The excito-motor power of the paralyzed muscles is gene- 
rally retained, 

8. ConYulsiTe movements are not so apt to be excited by 
defecation and micturition as they are in myelitis* 

9. The restoration to healthy power is often rapid after re- 
moval of the exciting cause. 

1^* LecfcmoB on the Diagnoaie and TreAtm^nt of Pai-alyBia uf the Lower 
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In the above phenomena my observations have entirely cor- 
responded with those which Dr. Brown-S^quard has detailed* 
as distinguishing reflex from centric paralysis. In addition he 
insists on the following indications as characterizing the dif- 
ference between paraplegia due to reflex influence from the 
urinary organs and the paraplegia due to myelitis. 

Urinanry Pa/raplegia, Pa/raplegia Jrom Myelitis, 

1. Preceded by an affection of 1. Usually no disease of the 
the bladder, the kidneys, or the urinary organs, except as a con- 
prostate, sequence of the paralysis. 

2. Usually lower limbs alone 2. Usually other parts para- 
paralyzed, lyzed besides the lower limbs. 

3. No gradual extension of the 3. Most frequently a gradual 
paralysis upwards. extension of the paralysis up- 
wards. 

4. Bladder and rectum rarely 4. Bladder and rectum usually 
pai-alyzed, or at least only slightly paralyzed, completely or nearly 
paralyzed. so. 

5. No feeHng of pain or con- 5. Usually a feeling as if a 
striction round the abdomen or cord were tied tightly ixjimd the 
the chest. body at the upper limit of the 

paralysis. 

After cerebritis in children paralysis sometimes ensues, and 
it may have the peculiarity of appearing to change places from 
time to time, corresponding with the greater intensity of the in- 
flammation in one side or the other of the brain. Thus, one day 
one arm and leg may be paralyzed, and the day after the limbs 
of the opposite side ; but in these cases squinting and convul- 
sions will precede and accompany the paralysis, whereas in 
reflex paralysis convulsions are never observed. 

Prognosis. — The prognosis depends on the seat and intensity 
of the cause on which the paralysis depends. It often appears 
more dangerous than it is, but a due consideration* of the order 
in which the sjrmptoms appear, and a just appreciation of the 
symptoms of the disease of which the paralysis is an accident, 
will greatly assist in the prognosis. 

* Op. cit, pp. 33, 34. 
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Those cases are, of course^ most hopeful wherein the paralysis 
can be traced to a peripheric canse^ which admits of quick 
relief. Thus the amaurosis or acinesis produced by worms, is 
generally reiaoved with the removal of the source of irritation. 

When the paralysis comes on slowly, and changes with the 
cause which has produced it, the prognosis is more favourable 
than when it appears suddenly, as it is apt to do from cold and 
diseased kidneys, and continues long after the exciting cause 
has been removed. In this latter case the nervous centres are 
liable to become affected by extension of diseased action to the 
nervous and vascular tissues. 

As a general rule, the prognosis of reflex hemiplegia is more 
favourable than that of reflex paraplegia. 

When the paralyzed muscles suddenly diminish in volume, 
and become flabby, it may be inferred that they are deprived of 
an adequate supply of arterial blood for the performance of 
their special function; and that the palsy is dependent on 
defective nutrition of the muscles themselves. In such cases 
the prognosis is bad. 

Treatment. — In all these cases it is useless to treat the 
paralysis, which is an accidental eflect, without the adminis- 
tration of suitable correctives to the exciting cause. Therefore, 
whatever may be the outside irritation, our first endeavour 
should be to alleviate and subdue it. 

Whilst this is being accomplished, the morbid impression 
made on the incident nerves should be allayed by the local 
application of an efficient sedative, and belladonna is the best ; 
for it acts principally upon the cerebro-spinal system by de- 
pgresfling, or abolishing if used in sufficient quantity, the func- 
tions of the different parts of that system successively; the 
sensitive and motor apparatus being the first to be affected ; the 
organs of intellect the last. 

Now, if it be true that reflex paralysis is due to a morbid 
contraction of the vessels of the nervous centres, or of the 
palsied muscles, and there is great reason to suppose that it is, 
the great indication of treatment is to re-establish the normal 
calibre of the contracted vessels, so that by restoring the amount 
io£ blood to the pakded organs, we may resuscitate their vital 
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The experiments of MM. Martin-Magron and Bnisson* tend 
to show what experience confirms, that this last object is 
obtained by no therapeutic agent so effectually as by strychnine ; 
that the molecular organization of nervous structure answers 
best to this specific stimulus which, according to the opinion of 
Dr. Brown-S^quard, acts not in the same way as galvanism, 
but (1) "by increasing the amount of blood in the spinal cord; 
and (2) by acting in a special and direct maimer on the tissue 
of the cord." 

The application of galvanism in these cases demands great 
forethought ; for, as Dr. Marshall Hall suggested, " in passing 
a current through the spine, you merely transmit an influence 
or power (irritability) which it already possesses,'* and if 
Pfliiger be right, the only effectual current would be so 
powerful as to suspend the action, or even cause the death of 
the nerve molecules. To the palsied muscles themselves a 
galvanic current, applied as Duchenne has recommended, may 
act as a preservative excitant. t 

In the employment of external applications to allay irritation 
or for the purpose of stimulating weakened muscles to increased 
action, the interesting observations of Van der Kolk may be of 
great service. " The sensitive branches of a spinal nerve," says 
he, " rim to the part of the skin which is moved by the muscles 
receiving motor filaments from the same nerve trunk." In 
other words, a spinal nerve gives its motor branches to the 
muscles as instruments, and its sensitive branches to the parts 
moved. If this be so, our local remedies should be most 
effective, when applied as either sedatives or excitants to those 
incident nerves which are boimd up in the same nerve trunk 
with, and transmit their impressions most directly to the motor 
nerves of the palsied muscles. And Van der Kolk affirms that 
it is so. That by tickling the pahns of the hands the fingers 
are bent, and by tickling the backs of the hands the fingers are 
extended ; that by friction of volatile liniments to the back of 
the hand he has seen powerful contraction of the fingers over- 
come, and the involuntarily flexed arm extended by similar 

♦ " Journal de la Physiologie de rHomme," etc., Nos. vii, viii., 1869 ; and 
ix., X., 1860, 

t See page 35, note. 
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frictions on the back of the fore-arm. The application of cold 
and heat to the spine^ as recommended by Dr. Brown-S6quard, 
may be advantageously used; and the fact, which he has 
observed, that the temperature of one hand is sensibly increased 
by the immersion of the other hand in hot water, may serve as 
a valuable hint in the local treatment of reflex paralysis. 

It has been suggested that strong mental emotions may be 
sometimes justified during convalescence, and a case is often 
quoted which Boerhaave related of a favourite sultana, who was 
cured by a violent effort to oppose her physician's attempt to 
touch her feet, which no modest Turkish woman would permit. 

Sulphureous mineral waters are highly esteemed on account 
of their stimulating influence on palsied muscles, and their 
employment as a bath should never be neglected when 
reflex paralysis does not disappear with the cause which pro- 
duced it. 



CHAPTER VI. 

PROGRESSIVE FORMS OF PARALYSIS. 

There are three forms of paralysis, which, from their slow 
and unyielding course, have received the significant epithet 
progressive^ although the etiology of the three difiers as widely 
as do the concomitant circumstances under which they appear. 

Dr. Calmeil is disposed to think that in about one-fourth part 
of the number of those unfortunate individuals who enter our 
lunatic asylums, a chronic inflammation of the meninges and of 
the cortical part of the brain exists, which sooner or later leads 
to the condition known as 

The Progressive Paralysis of the Insane.* 

During the stage of mental aberration which precedes the 
palsy, it generally happens that every natural feature of the 
patient^s character is completely reversed: the modest, unob- 
trusive man becomes proud and vainglorious ; and it is chiefly 
in persons labouring under this especial form of insanity that 
paralysis is apt to occur. Next in order to them come the 
melancholic. The male sex is far more liable to be aflected 
with palsy than the female, in the proportion of at least four to 
one ; hence, at the BicStre, in Paris, paralysis is of much more 
frequent occurrence than at the Salp^triere, where females only 
are admitted. 

The first indication of the disorder is detected in a difficulty 
in pronouncing words, especially the final syllables, the utter- 
ance of which is imperfect and eflected with trembling lips. 
The tongue, too, when protruded, is tremulous The labial 

* ''Trait6 des Maladies Inflammatoires du Cerveau,'* par le Dr. L. F. 
Calmeil, tome i, p. 261. — The above disease was first accurately described by 
Bayle and CalmeU in 1837. 
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sounds are apt to be the most defective at first, bat as the palsy 
progresses, every muscle of the mouth and tongue becomes more 
or less affected, and every syllable bears evidence to the fatal 
progress of the insidious disease. Occasionally the symptoms 
of failing power first manifest themselves in the legs or arms, 
but the peculiar failing of speech is, in the great majority of cases, 
the earliest indication of the existence of the special form of para- 
lysis ; and so shadowy is its advent, that, as Dr. Wood has 
observed in an excellent paper on the subject, '' until it has 
made fatal progress, it can hardly be said to exist."* 

In a short time after, the muscles of the trunk and limbs 
betray a weakened condition by the unsteady, uncertain gait, 
and by the awkward movements of the hands and arms. Still 
the patient will go on walking as if nothing were the matter, 
and using his hands, though clumsily. 

In this stage of the disease great variations are observed in 
both the intellectual and physical powers. For days or weeks 
th(5 patient will be rational and very particular as to his dress 
and behaviour: after an embarrassed speech and a laborious 
walk, he will talk with ease and walk a great distance without 
fatigue; but suddenly, and without any apparent reason, the 
arti(;ulation of words becomes more difficidt than ever ; and in 
walking the feet are scarcely raised from the ground, so great is 
tli(i w(uikncs8. The body, too, is inclined either forward or to 
one sido ; aiul so increases the appearance of uncertainty in pro- 
grcHHion. The successive degrees of weakness proceed equally 
on both Hides of the body, but sometimes one side is observed to 
be niuc-h inoro infirm than the other. Notwithstanding this 
d(K;ay of pliysical power, the Aactims of the disease labour under 
tlie insane but happy conviction that they are hale and strong. 

At about the mid-stage of the disease the rectum and bladder 
an^ apt to become involved in the paralyzing influence, the 
rnuHCJilar coats of tliose organs being in some cases implicated, 
so that assistance must bo given in defecation and micturition, 
or the sphincters participate in the paralysis, and incontinence 
of urine and of the contents of the bowel results. 

The special senses are in most cases deadened, and sometimes 

* *' Britiflh and Foreign Medico- Chinirgical Review," voL xxvi, pp. 176 — 
201. 
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entirely lost, together with the loss of speech ; and in almost all 
insane persons the general sensibility of the surface is consider- 
ably diminished; for they are obviously less sensible to pain 
than healthy individuals.. 

To the expert, therefore, the first difficulty of pronunciation, 
the awkward use of the fingers, and the unsteady walk, fore- 
shadow the hapless condition of fatuity and uncleanness in 
which man becomes in every respect a more degraded being 
than the brute of the field, unless mercifully he may be carried 
off by some accidental and less loathsome disease, to which the 
insane are peculiarly liable. 

Throughout the whole course of the disease the paralyzed 
muscles contract under the influence of galvanism. 

In at least one-fourth of the subjects of this form of progres- 
sive paralysis there is an undoubted hereditary tendency to some 
form of cerebral disease ; but the special lesion which is the 
cause of the paralysis in question is a dif^ised chronic inflam- 
mation of the meninges, and of the superficial surface of the 
brain. Calmeil asserts that wherever the process of inflammation 
is most apparent, there the pia mater is intimately connected 
with the cortical surface by means of tufts of capillary vessels, 
and that in attempting to separate the two, a portion of the 
brain is apt to be torn away with the pia mater.* 

The convolutions of the cerebrum in and about the fissure of 
Sylvius, the inferior surfaces of the anterior lobes, the surfaces 
on the sides of the falx cerebri, the corpora striata, the optic 
thalami, and corpora ammoni, the upper and lower surfaces of 
the cerebellum, and the grey substance of the pons Varolii, are 
the parts most frequently found to be implicated in the struc- 
tural lesion ; but, according to M. Joire, molecules of granular 
matter are generally found in the walls of the fourth ventricle ; 
and if this be so, we have at once a physical cause for the diffi- 
culty in pronouncing words. Calmeil has also observed that 
this granular matter is made apparent, by the assistance of the 
microscope, on the inner side of the pia mater, in the vesicular 
grey substance, and also as forming an incrustation around the 
larger vessels in the white fibrous substance of the brain.f 

♦ Vol. i, p. 26.^ t Vol. i, p. 268. 



192 PROGRESSIVE FORXS OF PARALTSISL 

The variations which occur in the intensitT of the STmptonis 
arc doubtless attributable to temporarv lolls snd safasequent 
extensions of the inflammatory action. Like the simple form 
of chronic inflammation of the brain, the natural coarse of the 
dise»isf5 is characterized by irreg^ular remissions and exacerba- 
tions. 

If the patient were placed under medical treatment when the 
first symptoms of excitement appear, the disease might probably 
bo urrcMUHl ; but it is just at that period when he is most uncon- 
scious of suflering, and most obstinate in his refusal to snlHuit 
to medical advice. When the earliest indications of paralysis 
have once appeared, the disease is incurable by any means which 
wo at present know of. 

Tn the c^arliest stage of this diffused chronic inflammation 
the antiphlogistic system, carefully administered, promises the 
happic'st result. Leeches applied to the perinseum, the nostrils, 
or b<!hind the cars, when the occasional exacerbations occur, 
togeth(5r with purgatives, according to the exigencies and indi- 
cations rif the cose, are our great resources ; counter-irritants, 
stimulating foot-baths, and evaporating lotions to the head. 

During the remissions the tepid or cold shower-bath, together 
with light tonics, tend to invigorate and support the patient's 
«trc!Tigth ; but wo should watch carefully each successive exacer- 
bation, and f^arefully apply the antiphlogistic means, modified, 
r)f (jourMo, according to the urgency of the symptoms, although 
it ho but to prolong the miserable existence of the patient. 

Morphia to produce sleep, and stimulants to support the pro- 
gr(!MHivci lows of nervous power, together with such nourishment 
as can ho homo without the risk of exciting inflammatory action 
in th(i hniin, arc? the remedies on which those who are most 
faniilitir with the disease place the greatest amount of reliance. 



Progressive Ataxia, 

Another form of progressive paralysis was first described by 
l)v, Duchcnnc, of Boulogne, under the name of a^flw?i^ locomotrice 
progresHive, 

The disease is often preceded by acute evanescent pains, which 
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have been described as nervous rheumatism, in the extremities — 
in the legs more frequently than in the arms, but sometimes in 
the body, face, and head — ^pains which are induced by the least 
amount of bodily fatigue or mental excitement, and which occa- 
sionally increase in intensity as the paralysis advances, eliciting 
more complaint than is made of the failing power. In some 
instances the pain has been known to continue permanently. 

In the majority of cases which have come under the observa- 
tion of M. Duchenne, a paralysis of either the sixth or third 
pair of nerves has occurred at an early period, giving rise to 
diplopia of a transitory character, as is diplopia generally, and 
also with unequal contraction of the pupils. 

Another distressing symptom which is specially alluded to by 
M. Trousseau,* as the harbinger of this affection, is incontinence 
of mine, associated with spermatorrhoea during the night. 
Now, although anaphrodisia is found to coexist in most cases 
of spermatorrhoea, yet in this particular disease there is a great 
proclivity to satyriasis ; and it is no mere impotent desire, for 
Trousseau speaks of a patient who confessed to having had 
effective sexual intercourse ten times in the course of twenty- 
four hours. 

Nor is this the only incongruous symptom of a disorder which 
is characterized by loss of power ; for when the patient is in the 
erect position, the muscles are able to support a great weight ; 
and when seated, to resist considerable force that may be exer- 
cised to straighten a bent extremity. 

The period, however, at which the general paralysis comes on 
may be months or even years after the premonitory symptoms 
above alluded to ; and then there is a gradual and progressive 
loss of the power of co-ordination in the acts of volition. The 
groups of antagonistic muscles which are required to act con- 
sentaneously in the various motions of the limbs cease to do so, 
and an awkward, unsteady gait is the result. 

At first the feet are moved in a slatternly manner, the heels 
limging on the ground before the toes ; and then, as the disease 
advances, they are thrown involuntarily to the right and left, 
without purpose, and without the power of restraining their 

♦ *' Clinique M6dicale de I'Hdtel DieU de Paris," tome ii., p. 185. 
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irregular movements. As the difficulty of maintaining the 
equUibriirai of the body increases, the patient looks, as 
M. Trousseau has remarked, like a bad tightrope-dancer ; and 
at this stage the act of turning round is performed with the 
greatest difficulty. The sensation of the feet is apt to become 
blunted during this second period of the disorder, so that the 
patient feels as if he were always walking on a soft carpet, and 
is, therefore, so much the more insecure. 

The third stage is marked by an extension of paralysis, both 
of motion and sensation, to the upper extremities ; and as the 
power of volition over the motions of the legs diminishes, the 
moment arrives when it is impossible to attempt a single step 
in advance without falling. If amaurosis be present, as it 
frequently is, the want of co-ordination is intensified ; for even 
in the second period the legs are directed more by the sense of 
sight than by the consentaneous action of a group of muscles, 
or, as Sir Charles Bell called it, by the muscular sensibility. 
And now, if the patient be supported and requested to move his 
legs as if walking, they are thrown about in a purposeless 
manner, like the legs of an ill-constructed automatic figure. 
The rectmn and bladder are also frequently implicated, as in the 
paralysis of the insane ; but the genital organs may preserve 
their normal power. 

The electro-muscular contractility is retained throughout the 
whole disease. 

The duration of this progressive paralysis is, for the tnost 
part, very long. M. Trousseau has recorded a case which passed 
through its successive phases in six months, but in general the 
disease will last from ten to twenty years. 

In the first stage, the flying, acute pains in different parts bf 
the body coincident with the strabismus may lead to a suspicion 
of its approach ; but no sooner is the faulty co-ordination of 
muscular movement observed than a special diagnostic sign of 
invariable occurrence discloses the nature of the disease. Not- 
withstanding the embarrassment in walking, still the patient 
will walk great distances without fatigue, and will sometimes 
tire out good pedestrians ; but put him on his legs with his 
eyes shut and his feet close together, and, although he has the 
muscular power, he has not the muscular sensibility to preserve 
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the equilibrium of his body ; or direct him to take a few steps 
forward with his eyes elosed> and he will reel and tumble about 
like a drunken man. 

Case 82. — ^An apothecary from the west of France presented him- 
self to M. Trousseau, in August, 1861, complaining of a sense of 
weakness in his limbs and incontinence of urine. He had expe- 
rienced sudden sharp pains in his legs for a year or more, and had 
become deaf of one ear. When desired to shut his eyes and walk, he 
tottered about as though he were diaink, although there was little 
remarkable in his walk when his eyes were open, and when asked to 
stand erect with his eyes closed and his feet in apposition, he could 
not do it. 

Case 83. — A patient applied to M. Duchenne in 18-52, in conse- 
quence of double vision — diplopia, which was cured by galvanism. 
Some five or six months after he was seized with acute lancinating 
pains in the legs, and in 1854 he first became aware of some difficulty 
in directing his feet in the act of walking. In 1860 he could no 
longer stand, although he possessed considerable muscular force, but 
the power of co-ordination was lost. 

In all these cases the intellect and speech remain perfect, and 
in these respects the disease differs from the progressive paralysis 
of the insane ; its creeping progress and gradual extension to 
the upper extremities, together with the loss of co-ordination, 
but not of power, give it a distinctive character, and make it to 
differ from paraplegia, in which both motion and sensation are 
destroyed. 

The number of cases already recorded, tend to show that it is 
a disease of middle age, that it affects males rather than females, 
and that, like many other nervous diseases, it is apt to be trans- 
mitted from one generation to another. But when it first appears 
in a family, it always selects for its victim an individual of a 
house in which nervous diseases predominate over all others. 

I say like many other nervous diseases^ because this is un- 
doubtedly of nervous origin as the following case will testify. 

Case 84. — M. W. aged 38, was admitted into a Maison de Sant6, 
imder Dr. Bourdon. At the age of 25 he had epilepsy, which con- 
tinued about two years, before and during which he drank largely 
of absinthe, but on discontinuing it the epilepsy left him. When he 

o2 
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waM 32, he began to feel some difficulty and nnoeftuntj in dire c tin g 
liirt legH, eK^iecially in going up and down stain. Some fbor or five 
years after, his sight began to fail, and he had occaaonal attadcs ci 
diplopia. A year after this incontinence of urine came on, with 
dimiiiislied energy of the genital oipms and a fixed pain which ex- 
tende<l frrjni the occiput down to the shoulders. This, however, 
ceased after a time. On entering the Maison de Sant6 be had paia- 
lysis of the left nerve of the third pair, and the pupil of the left eye 
was more dilated than that of the right. Walking was most difficult 
and jiainful, nor could it be accomplished at all without looking at 
}iis feet. At uiglit he crawled on his hands and feet to his bed. 
Stili his muscles preserved their power, and they opposed themselves 
vigr>rously to any force used against them ; and when placed in the 
erect [>osition he could supi)ort a great weight on his shoulders. Soi- 
sation was tolerably jK^i-fect throughout the body, and he had had no 
other pain than that alx>ut the occiput At the age of 38 he died 
from an attack of diarrhoea. 

KxAMiXATiON thirty-four hours aft«r death. — The oerebrum, 
cerel>elluia, |Kms Varolii, and medulla oblongata were slightly injected 
with bhxxl, but no profound lesion appeared in any part of thenL 

T\ni posterior columns of the spinal cord, however, were softiened, 
and presiiiited a yellow amber colour, especially in the lumbar region. 
The colour dijjKinded on a degeneration of the nerve tubes, most of 
which had disappeared. The anterior columns were also softened, 
but not to so great a degree as the posterior. The grey substance in 
the inferior fourth of its length had lost its consistence, and many of 
the fibrous tubes appeared to be ruptured. The caudate cells 
seemed shrivelled (ratatineei), and had undergone a certain amount 
of d<;generatiori, but had not entirely disappeared. The capillaries 
were much engorged, and in the softened parts of the spine amor- 
phous patches occurred in a hepatized state. The ganglia on the 
posUirior roots of the nerves were swollen, unusually red from vascu- 
larity, and firm, tlie investing membrane thick. The ganglionic ceUs 
were covered witli reddish yellow granules, some shrivelled, otheis 
larger tlian natural, but pale and spherical, almost like fiit globules. 
The nerve filaments between the cells, yellowish in colour and d^e- 
imrnUiil, like the longitudinal nerve fibres. The fibres of the cauda 
<*(jiiina flattened like bits of parchment steeped in water. The poste- 
rior yellowish, the anterior greyish. The anterior roots soft in the 
luuibar region, transparent, and grey in colour, the myeline appa- 
rently diminished. The motor nerves of the muscles of the orbit 
dimiuishod in size, soft and greyish. 
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Before the experiments of Dr. Brown-S^quard proved that the 
posterior columns of the spinal cord are not the only channels of 
communication between the periphery and the brain, this case 
would have perplexed the physiologist more than it now does. 
It must be confessed, however, that in some cases of this 
progressive paralysis no morbid changes have been detected 
in the nervous centres ; but in none of these latter, as far as 
I can determine, has the microscope been employed. In one 
case reported by Duchenne, it is expressly stated that it was 
not.* 

It is impossible to ignore the resemblance between this 
disease and that which is known as tabes dorsalis. Both may 
be occasioned by onanism or by excessive venery ; both give 
evidence to the existence of irritation in the spinal cord ; in 
both eneuresis and spermatorrhoea frequently occur; and in 
tabes dorsalis I have witnessed the occurrence of sudden fugitive 
pains in the legs and body. But the lesion of the cerebral 
nerves and the diplopia that results from it ; the general ex- 
tension of the disorder to the upper extremities ; the preserva- 
tion of muscular force, with the loss of power of co-ordination ; 
and the progressive nature of the paralysis give it a distinctive 
character which appears to justify in a system of nosology 
" a local habitation and a name." 

I feel the truth of this the more strongly in consequence of a 
case which fell under my own observation, and in which I had 
the most satisfactory evidence that to neither of the causes 
alluded to above could the disease be attributed. 

Case 85. — G. C, Esq., aged 41, consulted me in 1845, having, as 
he informed me, been seized with paralysis of the arms and legs. 
Some six years before he had a severe attack of pain in the lower 
part of the back, which came on suddenly, without any ascribable 
cause and as suddenly left him, after having confined him to his bed 
three days. For about four years after he was occasionally inconve- 
nienced by flying pains in the back and limbs, and in 1843 he began 
to feel insecure on his legs, and to experience sudden sharp pains in 
them, especially during the night. About six months after the occur- 

* '' De rElectrisation Localisle et de aon Application & la Pathologie et a la 
Th6rapeutique/' deuxi^me edition, p. 608. 
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rence of these acute pains, eneuresis supervened, and I suppose, sper- 
matorrhcea also, for he complained of having experienced great de- 
bility in the morning. He could walk, however, a considerable dis- 
tance without much fatigue ; for, under the idea that countiy air and 
exercise were essential to him, he took a lodging at Shooter's Hill, 
and used to walk from thence to the City before his breakfast every 
morning. Notwithstanding every hygienic observance, the daily use 
of the shower bath and counter-irritants to the back, the disease in- 
creased. When I saw him he had become suddenly more infirm on 
his legs ; his arms and hands had become numb and weak ; the spas- 
modic pains, as they were described, were more severe all over his 
body but especially in his limbs ; the eneuresis had, to a great degree, 
subsided ; but he complained of double vision, yet was there no 
squint. Blisters, opiates, and tonics were of no avail. He was even- 
tually taken from London, and I lost sight of him ; but I have been 
informed by his family that the pains became still more intense, and 
that " at last the limbs were quite contracted by beiug drawn up in 
the agony he endured.'* That after about two or three years he gra- 
dually became quite blind, and that his speech was much affected 
That during the whole period of his illness his intellect was perfectly 
sound and his memory better than ever. He is said also to have had, 
from beginning to end, a spasmodic cough ; but I find no notice of 
this in my notes, although it is described as having tried him ex- 
tremely by its violence. He died in the year 1854, aged 50. A few 
days before his death he appeared to have taken a severe cold, and 
his face swelled very much. 

I was not then aware of the pathognomonic sign which 
M. Trousseau elicits from the patient with closed eyes, there- 
fore I cannot speak of his power of sustaining the equilibrium 
of the body under such circumstances. 

The experience of all who have had to treat the disease in 
question enjoins an unfavourable prognosis, even if the symptoms 
appear to be checked and to remain stationary for a time, as 
they are sometimes observed to do. It has never yet been 
cured. 

With respect to the treatment, were the real nature of the 
affection recognized at a very early period, it is possible that its 
progress might be arrested, and it is probable that in galvanism 
or faradisation may be found the remedy for many of the 
characteristic symptoms. Diichenne records several cases of 
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diplopia which have so yielded, and he affirms that in some 
cases the fiigitive pains have disappeared for a time under the 
influence of cutaneous faradisation.* Trousseau has found that 
form of electricity useful in subduing the pains, and he states 
that it appears, in some degree, to relieve the disordered move- 
ments. He has also derived benefit from the use of sulphur 
baths. 

In October, 1863, a case of Ataxia was sent to me by my 
friend, Mr. Deacon, of Market Deeping. The patient, a gentle- 
man, aged 60, had diplopia, flying pains in his limbs, eneuresis, 
and great difficulty in maintaining his equilibrium, especially 
with his eyes closed. I advised the twentieth of a grain of 
strychnia to be taken night and morning, and the employment 
of very weak cutaneous faradisation. After five months' perse- 
verance, I am informed by Mr. Deacon that " there is decided 
improvement, that the vision is not complained of, that the 
involuntary passage of urine is less frequent, and that the 
attacks of pain are few and far between.'' 

When the disease appears as the result of syphilis, mercury 
and iodide of potassium naturally occur to the mind as remedial 
agents ; but if the treatment be delayed until the loss of the 
power of co-ordination of muscles appears, neither is capable 
of doing good. 

Some few years ago a case of transient diplopia, together with 
fugitive but severe pains in the lumbar region and abdomen, 
depending apparently on uterine irritation, fell under my obser- 
vation ; and, at the suggestion of Sir Charles Locock, the 
bromide of potassium was given with perfect success. There 
was no other disturbance of the muscular system, however, than 
a slight and evanescent strabismus. 

M. Trousseau has relieved eneuresis and spermatorrhoea by 
compressing the prostate gland ; and I find the same appliance 
recommended by Dr. Thomas in his " Practice of Physic "t as 
having effected a complete cure. 

Setons and moxas not only do no good, but they have been 
observed to aggravate irritation and to do positive harm. 

* Loc. cit., p. ^14. t Sixth edition, p. 696. 
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Paralym from Oranular Degeneration of the 
Voluntary Muscles. 

The third form of progressive paralysis is that which I think 
is dependent on degeneration of the muscular fibre, and which 
I have elsewhere called granular and fatty degeneration of the 
voluntary muscles* The French have given it the name of 
" atrophic 7?ucsculaire progressive." 

It may be recognized by the absence of any symptoms of 
central disturbance, difficult as it may be to conceive of any 
form of paralysis in which the nervous centres or conducting 
' nerves are not implicated. The phenomena of the disease are 
those of weakened muscular power, which generally begins in 
the lower extremities, and extends by slow degrees to all the 
voluntary muscles. 

In 1851 1 communicated to the Royal Medical and Chirurgical 
Society a case of this description, together with the result of a 
post-mortem examination, in which no lesion was found in any 
part of the nervous system. 

Previous to that time no account had been given of the precise 
nature of the disruption of muscular fibre which characterises 
this disease; and although I have hoped to see my opinion 
refuted by the demonstration of a nervous origin, it has been 
endorsed by most pathologists who have investigated the 
subject. It is not, as Duchenne has called it, a simple atrophy 
of muscles, but a breaking up of the sarcolemma of the elemen- 
tary primitive fibres, and a segregation of the granules of 
which the sarcous matter is composed ; therefore I still adhere 
to the term granular degeneration, f 

* ** Medico-Chimrgical Transactions," vol. xxxv., p. 73. 

t M. Cruveilhier, in a "M^moire sur la Paralysie Musculaire Progresdye 
Atrophique," read before the Acad§mie de Medicine, 15th and 31st March, 
1853, has very accurately described the condition of the diseased muscles in the 
following terms : — * * Dans les parties completement d6color6es qui & I'ceil nu 
prgsentent la coloration jaune paille, on pent encore reconnaitre des cylindres 
allonges, repr^sentant les faisceaux primitifs du tissu musculaire. ... La 
substance continue dans la membrane amorphe qui envelopx>e chaque faisceau 
primitif a perdu I'aspect strie : elle est remplac^e par une masse granuleuse uni- 
fonue pr6sentant une^foule de petits points gris (granulations mol§culaires), 
<lui par leur petit volume 6chappent k I'appr^ciation microm^trique. D'aati«8 
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On the day after the examination a youth of the same age 
(18) was kicked by a horse, and killed on the spot. My late 
friend Mr. Avery, who was then surgeon to the Charing Cross 
Hospital, procured for me the spinal cord, by which I was 
enabled to compare that of my patient with one that was known 
to be perfectly healthy, and I may state that in form, size, 
firmness, colour, and appearance under the microscope, the two 
corresponded in every respect. 

I then alluded to a brother, four years younger, in whom the 
symptoms did not show themselves at quite so early an age ; but 
the disease eventually made a more rapid progress, and he died 
in 1855 under somewhat similar circumstances — a mild attack 
of fever — at the same age. 

Case S6, — A third brother, W. P., was bom in 1845, a well deve- 
loped and healthy looking child, like the two former, but like them 
also he always sat heavy on bis nurse's arms. "When able to walk 
he could never make the slightest spring. In 1850 he was a fiill 
grown, healthy looking, heavy boy, and could effect a kind of run, 
but never with a spiing. Like his two brothers at that age, when he 
ascended stairs it was with great difficulty, by holding the ballusters 
and dragging the leg which was furthest from them after him. This 
latter difficulty increased more rapidly than did that of walking on 
a level surface ; but herein also he exhibited a gi*adual decreasing 
power, and by the time he was nine years old he could scarcely stand 
unsupported. 

In this case, as in the two former, no reasonable suggestion 
in relation to change of habitation, regulation of exercise or of 
diet, was left untried ; and a very intelligent servant gave his 
entire attention to such instructions, noting daily the apparent 
influence of every circumstance, according to which the diet 
was regulated. 

grannulations brillantes, de nature graisseuse, sont 6pars6s et en assez grande 
quantity au sein de cette masse grntdeuse. Daus quelques points rares de la 
preparation, les cylindres pr&entent encore iin aspect stri6, mais que Ton ne 
peut apercevoir qu'apr^ un examen tres-attentif, car il est compl6tement 
obscurci par la masse granuleuse." — "Gazette Mgdicale de Paris," 23 ann^e, 
Troisifeme S^rie, tome viii., p. 242. Compare this description of granular 
degeneration with that which I have given at page 105, of muscular degeneration 
after apoplexy ; and the difiference in the pathology will be at once apparent. 
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In 1854, Dr. Jephson, of Leamington, imagmed tliat he was 
being fed too highly, and for two or three weeks great hopcB 
were entertained that good was resulting from a change to a 
farinaceous diet with cream ; hut soon, the failing muscular 
power declined more rapidly than ever, and, with more nutri- 
tious food, he was sent to Nice for the ensuing winter. Still 
the disease adyanced, and in the early spring, at the request of 
an Italian physician, and with the sanction of Dr. Travis, he 
drank the milk from a goat to which iodine was administered ; 
at the same time he was carefully exercised, but all to no pur- 
pose. On his return to England in 1855 he was manifestly 
weaker and his arms were evidently implicated in the disease. 
He was then placed under the care of my friend, Mr. Skey ; 
but in spite of a highly nutritious diet and every appliance, he 
died of a very mild attack of pneumonia in July, 1869, at the 
age of fourteen years. 

Examination nineteen hours after death, carefully conducted 
by Mr. Savory. The body presented the appearance of a well- 
nourished youth, but there was a striking absence of rigor 
mortis. On making an incision from the interclavicular space 
to the pelvis, a tolerable layer of sub-cutaneous fat appeared ; 
the clavicular portion of the pectoralis major was redder and 
higher in colour than the lower or sternal portion. The rectus 
abdominis red and healthy. 

The thymus gland large, extending down to the secOTid inter- 
costal space, and healthy ; the thyroid gland also large and 
healthy. 

The pericardium healthy. Heart healthy in size, colour, and 
consistence ; the right auricle somewhat distended with a black 
but firm clot ; the lymph firm ; the blood, perhaps, slightly 
decolourized ; aU the valves healthy ; and the cameae colunmae 
firm and healthy. 

The lower two-thirds of the inferior lobe of the left lung in a 
state of pneumonic hepatization, but with mucus in the bronchial 
tubes — ^the hepatized portion sinking in water. The under sur- 
face of the lobe thus hepatized, covered with mottled patches on 
the surface of the lung, where a patch of extravasation also 
existed. The inferior lobe of the right hmg also hep$|,1iized ; 
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the remaining portions of both lungs healthy. Slight conges- 
tion of the bronchial tubes, the trachea also slightly injected. 

Intestines healthy, but distended with gas; the mesenteric 
glands healthy ; spleen full-sized ; kidneys healthy in size, 
colour, and texture ; bladder healthy ; the solar flexus appa- 
rently healthy. 

On opening the skull, the dura mater appeared to be healthy, 
and not unusually adherent ; the brain generally healthy but 
somewhat large, firm in texture, and the colours well defined ; 
the corpora striata and optic thalami well developed, firm and 
healthy ; weight 57| ounces. It was, in fact, a thoroughly 
healthy brain. 

The cellular tissue surrounding the dura mater of the spinal 
cord slightly oedematous ; but the dura mater itself was healthy, 
as was also the spinal cord as regards size, firmness, and colour. 
Its weight IJ oz. 

The chief structural change existed in the system of voluntary 
muscles, some of which, especially those of the lower extremities, 
were ochery in colour, and when examined under a microscope, 
in many places the striped elementary primitive fibres were 
found to be completely destroyed, the sarcous element being 
diffused about in the form of granular matter, whilst the sarco- 
lemma or tunic of the elementary fibre was broken up and 
destroyed. 

I have many carefully prepared microscopic specimens of the 
different tissues of the body, but in the voluntary muscles only 
am I able to detect unmistakable disease, and that, the disrup- 
tion of their striped elementary fibres. Moreover, I am 
informed by Mr. Savory, that during a searching micro- 
scopical investigation, he failed to detect a vestige of disease 
in any part of the nervous system. 

And such, I suspect, is the characteristic nature of the disease. 
From some cause there appears to be a diminished supply of 
arterial blood and defective nutrition in the diseased muscles, 
which are well nigh bloodless, just as is the case with bones in 
rickets. This is no mere fanciful analogy, for I shall have 
occasion to refer to a case in which there is reason to believe 
that the bones participate in the inadequate nourishment. 
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lint M« I>iicheime has r ef erred mj fint cmb to a category of 
ilimitmm which he has denomiiiated " Paraiysie atropkipte grais- 
Heuttn de Venfance^ and which he defines as nerroos in c^haracter, 
Xi%yj\\xi\y^ ixiyra some antecedent febrile aflketum, and tenninat- 
iri^ ffithcr in rapid recovery or degeneration of ^e affected 
mvm'Xm inUi fut.f I would beg to point oat, howerer, that the 
(»iN4M which I have described have not presented a symptom of 
fiijrvous disturbance, neither have they followed any febrile 
a(r<;i;iion, nor liavc they resulted in the structural lesion which 
h<5 has iiidicat<KL They have, in fact, nothing in common with 
iho s^i-cuUcd 'Taralysie atrophique graisseuse de Tenfance/' 
exr^fpt the failing of muscular power. The disease described by 
M. i>uchenno begins and ends in childhood, and is peculiar to 
it ; and although the case which I described incidentally began 
in childhr>od, I quoted others akin to it as existing in manhood, 
and I have yet to speak of others which have occurred in adult 
agif. 

Lik<5 M. Trousseau, I have observed that in the diseased 
muM;I(sM, a fibre here and there may be seen with its transverse 
striuj pn?sorved, in the midst of many broken down fibres, in 
which the appearance of transverse striaB is lost ; and this fact 
wrmid upp(3ar to prove that the disease is not dependent on any 
affc(;tion of the vaso-motor nerves, for if it were, I suppose the 
deg<3iieration would be more universal and more entire. And, 
by the same rule, were it a disease originating in the spinal 
nervcm, the destruction of muscular tissue would proceed more 
generally — a fibre hero and there would not preserve its striae. 
I have not observed the great abimdance of fat globules which 
he speaks of, except where every vestige of striated muscular 
fibres has disappeared ; and there the vital power which belongs 
to the higher products of animal organization is so far weakened 
as to allow those tissues to yield to the physical and chemical 
influences which surroimd them, and to degenerate into fat. 

Judging from the condition of the muscles in the case which 
I have just described, and the amount of muscular power 
remaining before the attack of pneumonia supervened, and 



* ** De rElectrisation Localisge,** pp. 505 et 286. 
t Ibid., p. 277. 
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comparing those circumstances with the more advanced stage 
of the disease, and the more helpless condition of his brother 
whose case I described in 1851, I should say that the muscular 
weakness coincides with the amount of muscular degeneration ; 
and that it is in no degree affected by the cerebro-spinal system 
may be inferred, from the absence of any structural change in 
the brain, spinal cord, or nerves. 

M. Trousseau has recorded the case of a lady^ aged thirty, 
which is very analogous to mine, except that the Rhomboidei, 
the serrati, the sacro-lumbales, the psoas, and iliacus muscles 
were the first to be affected ;* and the experience of M. Aran 
has led him to conclude that the muscles of the upper extremi- 
ties are generally affected before those of the lower ; but all 
agree in the opinion that whether it be in the arms or legs, the 
very last muscles to yield to this peculiar lesion are those which 
are subservient to respiration and deglutition. 

The disease has a manifest tendency to hereditary transmission^ 
and males are imdoubtedly more obnoxious to its invasion than 
females. I have many instances which have fallen under my 
own observation to advance as evidence to these facts, and 
I trust that the following particulars of families may suffice. 

That of which my young patient was a member consisted of 
four sons and seven daughters. Three sons have died of the 
disease, and the fourth is now the subject of it ; the seven 
daughters are alive and perfectly healthy. 

I am permitted to use the following statement relative to 
another family which has been given to me by a physician of 
eminence, in consequence of the great similarity of the cases to 
those which I have recorded. 

Case 87. — A very stout made, well formed, and in every respect 
healthy boy, sprightly, active, aud intelligent, at the age of ten began 
to show weakness in the lower extremities, which gradually increased, 
and eventually required him to ask for assistance to raise himself from 
the floor. The infirmity is particularly marked when he attempts to 
ascend a stair. In walking the legs describe a semicircle as each is 
advanced. The youth is one of a numerous family, all the other 
children being healthy. 

♦ •* Clinique M6dicale," tome ii, p. 256. 
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The distressing peculiarity in tliis case is tlie distinct here- 
ditary transmission of this affection. 

His mother has three married sisters ; one, who very early 
became a widow, has one daughter, now grown up and quite 
healthy. Another had two sons and one daughter. Both of 
the sons at a very early age became affected in a manner similar 
to that described above. The loss of power gradually extended 
to the upixjr extremities till they became quite helpless, requir- 
ing to bo lifted from one chair to another and wheeled about 
from place to place. 

Tlio progress of the disease in both cases was centrifugal, the 
hands being the last affected. Their arms required to be lifted 
upon a table before they could amuse themselves, which they 
did in various ways, by writing, drawing, etc. Their intel- 
lectual powers were perfect, and they were cheerful and happy. 
The eldest, about 15, was dark, and very heavy for his years ; 
the youngest, about 14, was quite the opposite, fair, red-haired, 
and much wasted from an affection of the chest, of which he died 
in 1846. His brother died a few days after, seemingly from a 
strong and deep nervous impression caused by his unfortunately 
witnessing his brother's suffering and death, leaving upon his 
mind the conviction that he also must die. 

The third sister had a family of two daughters and one son, 
a very fine boy. He also began, very early, to shew some pecu- 
liarities in his gait, which gradually increased, and when he was 
10 years of ago there was no apparent prospect of improvement. 
The two daughters were perfectly healthy. 

There is a marked peculiarity in all the members of the 
mother's family, which is a very uncommon developement of 
the gastrocnemii muscles. 

Case 88. — I observed the same centrifugal progress of the disease in 
a gontlouian, who, at about the age of 65, in the year 1850, began to 
complain of a sense of heaviness and weakness in his legs, of which 
he wjus sensibly relieved on every occasion that he paid a visit in the 
coiuitiy. I therefore advised him to take a house in Brighton, where 
he livetl under the most favourable circumstances in regard to 
health, and had every attention paid him that money could com- 
mand. But he became gradually weaker, and in the course of a few 
months was unable to i*aise himself from his chair. He was well 
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groomed by his servant every morning, and was drawn out daily in 
a bath-chair. His arms next became weak, and then his hands ; and 
finally the muscles of the larynx became implicated, so that at last he 
could only utter monosyllables in a whisper. Throughout the whole 
course of the disease his intellect remained perfect ; he never com- 
plained of pain, nor did he manifest a single symptom of nervous 
disturbance. All the involuntary muscles continued to perform their 
functions. In June, 1862, he came to Town to see the Exhibition, 
and one morning was found dead by his bed- side, having, by some 
means, rolled out during the night. 

M. Trousseau refers to some cases in which he has observed 
cramps and muscular twitchings, or agitation of the diseased 
inuscles, by minute contractile efforts. These phenomena I 
Have never seen : on the contrary, the singular absence of every 
indication of nervous disturbance has obtruded itself on my 
mind. 

The like absence appears in a case reported by M. Cruveilhier,* 
which occurred in a lady^ aged 40, and which seems to have run 
a course remarkably similar to thfe last I have described, except 
that the upper extremities were more affected than the lower, 
and the distemper Was of much shorter duration. It did not, 
however, the less deprive the sufferer of the power of expressing 
her thoughts, " although sensation, the special senses, the intel-» 
lectual faculties, and the nutritive fimctions ;" except so far as 
the volimtary muscles were concerned; remained perfect, and 
were regularly exercised to the last. 

Neither pain nor muscular twitching is mentioned in the 
entire history of the case, notwithstanding which, M. Cruveilhier 
and other physicians who had seen this lady, diagnosed a lesion 
of the spinal cord, as did I in the case reported in the " Medico- 
Chirurgical Transactions;" but at the post mortem examination 
he found nothing, absolutely nothing, in the nervous centres, 
or in the conducting nerves to account for the paralysis. 

In the muscles of the trunk and limbs, however, he detected 
bundles of fibres of various colours ; thos6 which had preserved 
their contractility being red, whilst those which had wasted, 
and had lost their contractility were of a rose or yellow colour, 

* ** Gazette Medicale de Paris," Troisi^e S6rie, tome viii, pp. 236 et seq., 
IBth Avril, 1853. 
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according to the amount of destmctiTe degeneratioii they had 
undergone. 

I have notes of some other cases to show that nerrons sym- 
ptoms are not apt to appear in granular degeneration of the 
muscles; and I have the permission of Mr. Delamotte^ a 
surgeon at Swanage, the father of sixteen children, two of whcmi 
are subjects of the disease in question, to g:iTe the following 
details of the cases. 

Cases 89, 90.— Miss A. D., and Mr. C. D., the seventh and eighth 
children of Mr. Delamotte, at about the age of 7, began to show 
Hjmptoms of weakness in their legs, and when I saw theni in 1855, 
the young hidy being then 14, and the youth 12, thej had es/ch a 
waddling gait, and a difficulty in walking, the sense of weakness 
being cliiefly referred to the loins ; the most difficult motion was that 
of bending the thighs on the body, as in the act of getting up staiia 
When Hitting, both had remarkably healthy appearances j ruddy com- 
plexions, and well developed limbs. Their appetites were good, and 
all their bodily functions were regularly and healthily performed 
They hiid cut their teeth easily, had never had fits of any kind, were 
nev<jr considered nervous, nor had they ever manifested a symptom 
of nervous disturbance during the whole coxuse of their infirmity. 
Their intellectual powers were perfect. Mr. Delamotte has jost 
avoured me with a visit (March, 1864), and informs me that the 
weakness is very slowly but progressively increasing ; that in neither 
case has there been a pain complained of, nor a nervous twitching 
of a muscle ol^ervcd. No cause can be assigned for the disease. 
Tlie remaining fourteen children are perfectly healthy. 

Case 91. — William Youms, aged 9, was admitted into the Middle- 
sex Hospital under the care of Mr. Moore, in Oct., 1852, having 
for the four previous months been unable to sustain himself on his 
legs. He began to complain of weakness in the legs some eighteen 
months before he lost the power of standing. The gastrocnemii 
muscles had gradually become contracted, so that the heels were 
drawn uj) ; by leaning on his bed, however, and extending his l^s he 
contrived to move : but he was obliged to use his arms to support 
the weight of his body. When placed on his back he coidd bend 
his legs, and slightly move his feet and toes, but he could not bend 
his thighs on his body. My friend, Mr. Moore, kindly invited me to 
see the youth in Feb., 1853, at which period his arms were obviously 
failing in strength, for he moved them somewhat slowly, and he had 
lost the power of raising himself in bed by a suspended cord, which 
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he could do when first admitted into the hospital. When seen in 
bed he appeared to be a fine sturdy and healthy boy, and during the 
whole time that he remained under treatment, Mr. Moore assures me 
that he never manifested a symptom of nervous derangement. In 
that gentleman's notes of the case, with which 1 have been favoured, 
I find the following remarks : — The whole body is plump and firm, 
the limbs are of good size, and look quite natural. The muscles are 
firm, except perhaps the left gastrocnemius, which feels doughy when 
relaxed. 

I would also refer the reader to the eight cases I quoted in 
my communication to the Royal Medical and Chirurgical 
Society,* in none of which was pain, spasm, starting, or any 
other sign of nervous disease complained of. 

The first two cases described by M. Cruveilhier appear to 
have been similar to mine, and it is to be regretted that in the 
second case the spinal cord and the roots of the spinal nerves 
were not carefully examine^, as it was proposed they should be ; 
but, says M. Cruveilhier, " Fentrainement de mes occupations 
ne m'ayant pas permis de mettre tout de suite ce projet a 
execution, k mon grand regret, le sujet fut enlev^ ; je constatai 
seulement k la simple vue que les nerfs des membres atrophias 
paraissaient aussi volumineux que de coutume ; que les nerfs 
musculaires, au moment de p^netrer dans les muscles atrophias, 
pr^sentaient, d, pen de chose pr^s, leur volume normal."t 

In neither of these cases, be it observed, is there a symptom 
alluded to which would lead to the suspicion that the nerves or 
nervous-centres were affected ; but in the third case, of Prosper 
Lecomte, reported by M. Cruveilhier, J we read of quivering and 
starting of muscles ; and the patient referred his suffering to 
two nights which he passed in the streets exposed to wet and 
cold. In this instance the anterior roots of the spinal nerves 
were foimd greatly diminished in volume. But I would venture 
to suggest that it is wrong to infer that because an atrophied 
state of the anterior roots existed in one case, which was traced 
to an exciting cause, and was attended with nervous symptoms, 
the same atrophy obtained in other cases to which no exciting 



* Loc. cit., pp. 73—81. 

t Loc cit., p. 238. 

t Loc. cit., pp. 230—233. 
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cause could be assigned, and in which no symptoms of nervous 
disturbance appeared. 

And yet, on no other positive evidence, M. Cruveilhier regards 
the proposition as demonstrated, "that in the disease in question 
the atrophy of the anterior roots of the spinal nerves is the 
primitive lesion, and the muscular atrophy is the consecutive 
lesion."* I can well appreciate the difficulty of weaning the 
mind from the belief that, as all other forms of paralysis are 
dependent on affections of the nervous system, this must be so 
too. It is a part of our education to learn that the muscular 
system would be a mass of inert matter, were it not animated 
by nervous tissue ; that by virtue of the association of nervous 
fibres with muscular fibres the latter are endowed with their 
sensibility and contractility ; and I admit that disturbance of 
the nervous centres may favour the development of granular 
degeneration in individuals predisposed to it ; but my observa- 
tions have led me to the belief that this same degeneration may 
and does exist independent of nervous lesion.t 

In a table, carefully prepared by Dr. Roberts, of Manchester,^ 
there is a summary of the chief points in the history of 105 
cases, of what he has denominated wasting palsy, or Cruveil- 
hier's atrophy; but with great respect for that gentleman's 
opinion, I find but 28 in the list, including 8 reported by 
myself, that I regard as cases of granular degeneration of the 
voluntary muscles. In all the others, either there are no details 
given on which to found an opinion, or there is ample evidence 
to suspect either that lesions existed in the nervous centres, or 

* Loc. cit. , p. 245. I may here state, that in the examination I made of the 
spinal cord of G. P., whose case is described in the ** Medico-Chirargical Trans- 
actions" (vol. XXXV.), I traced the nerve-fibres of many of the anterior nerves 
into the anterior comiia ; therefore I should have noticed an atrophied state of 
the anterior roots had it existed ; but as M. Oruveilhier's Memoirs was not 
published until 1853 (April 16), my attention was not specially diredied to the 
anterior roots of the spinal nerves. 

t My friend the Hon. and Rev. Lord Sidney Godolphin Osborne, an accom- 
plished microscopist, has for many years taken a lively interest in these 
cases of gi^anular degeneration of the voluntary muscles, and has spent much 
time in examining the different tissues obtained at the post-mortem investiga- 
tion made by Mr. Savory. In a letter to me he observes, ** I am in my own 
mind quite satisfied that the peculiar paralysis about which you write to me, 
aftbrds no direct evidence of lesion in any structure but the muscular." 

t ** An Essay on Wasting Palsy," p. 74r— 99. 
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in the peripheral nerves, or that a blood poison may have "been 
the cause of paralysis. 

Notwithstanding an earnest desire to find a central nervous 
cause, I am induced to believe in an idiopathic disease of the 
muscles, dependent, perhaps, on defective nutrition, just as there 
is an idiopathic disease of the bones, dependent on the same 
cause. And I consider that the consequent degeneration of the 
muscles is characterized by a breaking up of the amorphous 
membrane which envelopes the primitive fibres, and a dispersion 
of the contained granular matter;* that the muscles afiected 
lose their power, in direct proportion to the amount and progress 
of the degeneration ; and that the disease is not apt to be 
accompanied with symptoms of nervous disturbance. 

Muscular twitchings in the afiected muscles may, of course, 
be excited by friction or galvanism, as long as any striped 
elementary fibres retain their contractile energy; but these 
twitchings are not apt to occur spontaneously. 

If those cases of local paralysis, besides the class we have 
considered as dependent on blood-poisoning, which we sometimes 
see in individuals engaged in certain crafts, as in lapidaries for 
instance, are modifications of the disease^in question, an addi- 
tional interest attaches to every circumstance connected with 
the development and progress of the infirmity, I have never 
had an opportunity of examining the muscles which are thus 
accidentally rendered inert ; but, from cases I have seen, and 
others I have read of, I suspect the cause to be of a more 
mechanical nature. There are, however, some instances in 
which the disease may confine itself for a time to the extremities, 
but in which there is so manifest a tendency to a progressive 
extension, that I am disposed to regard such cases, when unac- 
companied with nervous symptoms, as dependent on granular 
degeneration. Of the 60 cases tabulated by Dr. Roberts, in 



* The breaking up of the sarcolemma is a dififerent form of degeneration from 
the atrophy of muscles which supervenes on lesions of the nervous centres or on 
simple disuse. In these latter cases, fat globules abound between the primitive 
fibres, and the investing membrane does not break up. In M. Cruveilhier's 
third case he observes, **La membrane amorphe {sclerema) qui enveiloppe 
chaque faisceau primitif, est conserv^e, mais la substance contenue a perdu 
Faspect stri^." 
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which the disease was confined to the extremities, some 10 or 
11 evince such tendency. 

I liave notes of a case in whicli all the muscles of the thumb 
8up[)lied by one branch of the radial nerve — the opponens 
pollicis, the flexor pollicis brevis, and the adductor pollicis, haie 
become gradually paralyzed. 

Case 92. — Miss S., aged 26, has for the last two years (1861) 
ex|)erienced a gnidually increasing weakness of the thumb of the 
right htiiid ; wliich i» more or less painM when she attempts to use 
it, as iu writing, for more than two or three minutes. Her general 
health is in eveiy n*si)ect good. Notwithstanding the long continued 
use of galvanism and strychnine, the muscles of the thumb have become 
gradually weaker, but vary from time to time, — occasionally, as she 
informs me, she can write a few words, at other times she cannot, bat 
is reconciled to the loss, being able to write with the left hand. The 
electro-muscular iiTitability is sensibly less than that evinced by the 
corresponding muscles of the left thumb. The only canse to whidi 
my patient can attribute the infirmity is over-exertion of the hand oa 
the piano-forte. 

Now in this case the affected muscles are so obviously Hmited 
to those which are supplied by a special nerve, and the pa% 
has proceeded so generally and so equably, that I have never f(ff 
a moment entertained the idea that this is a ease of granular 
degeneration. 

Diagnosis. — A progressive paralysis, assignable to no exciting 
cause, wherein the sphincter muscles are not apt to be imjdi- 
cated, and in which no symptoms of nervous disturbance appear, 
is, according to my observation, diagnostic of granular degene- 
ration of the voluntary muscles. 

It is scarcely possible to give a more graphic delineation of 
every character of this disease than is contained in a letter from 
n gentleman in Somersetshire, the father of the family alluded 
to ; and he has kindly permitted me to quote it. *' Dear Tom 
died February 3, 1858, after two days' illness. He complained 
of cold on Sunday, and on Tuesday he died; but his general 
licaltli was good to the last. He died at 16, and was afflicted 
nine years. We have lost six boys. Ben is now 9 years old, 

d very like dear Tom. Willie, the last boy, though he had a 
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wet nurse, in consequence of an idea on my part that it would 
make a difference, is far from strong. All the girls — four in 
number — are healthy and strong.'' 

In this short, but expressive abstract, we have the history of 
a family in which eight boys have been affected* without any 
assignable cause ; in whom the disease has run its course, with 
one exception, without one symptom of nervous disturbance; 
and in which all the females have been left intact. 

The exception alluded to consists in paroxysms of pain in the 
bowels, from which the eldest of the two surviving brothers, 
B. C. W., occasionally suffers ; each attack being followed by 
tenderness, so that he can scarcely bear to be touched for a day 
or two after. This poor youth, now 13, has been imable to walk 
for the last year past ; neither can he dress himself, nor even 
raise his hands to his head without resting his arms on a table. 

The youngest brother, W. W., aged 8, is unable to walk as 
well as his brothers did at the same age ; and in this youth the 
bones appear to be implicated in the defective nutrition, for he 
has twice broken his thigh of late, by simply falling on the 
floor. Once when putting on his coat, and the second time when 
attempting to walk across a room. 

This is the case to which I have before alluded, as illustrative 
of the analogy between two idiopathic diseases dependent on 
defective nutrition ; the one affecting the bones, the other the 
muscles. 

Prognosis. — ^The disease under consideration, like every other, 
demands from the physician a correct estimate of the importance 
of the affected organ, as well as of the nature of the structural 
lesion, in order to arrive at a definite judgment as to the result. 
Now, the voluntary muscles are not essential for the maintenance 
of animal life ; but there is an intimate relationship between 
their power and activity, and the functional energy of the vital 
organs ; consequently, when the physical force of the contractile 
agents is destroyed, the enfeebled action of the viscera is easily 
extinguished. This fact has been illustrated in every fatal case 
which I have described ; and as muscular fibre is not regenerated 
when once broken up, the prognosis in granular degeneration is 
therefore very unfavourable. 

* The above letter was written in 1859. 
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Treatment. — There is no disease in whicli the indications 
of treatment seem to be more clear, and the symptoms more 
manageable, than they are in this form of paresis, nor is there 
any in which the utter inadequacy of every remedy to accomplish 
the cure is so provokingly experienced. 

A well developed, sturdy looking youth, with ruddy face and 
ample limbs is presented to you, having every faculty of the 
mind in full activity ; and every fimction of the body, save that 
of locomotion, efficiently performed. That exception gives him 
a heavy and inactive gait. If any little derangement of his 
general health occurs, it is easily rectified, and his lumpy move- 
ments suggest to the mind the foot^ball and skipping-rope, as 
the most appropriate remedies ; but he falls in attempting 
either. And in spite of exercise regulated by the most careful 
and constant supervision ; of food prescribed by the last word of 
physiology as the most appropriate ; of climate varying from 
alpine heights to the sea level, and from the shores of the Medi- 
terranean to those of the German Ocean ; of el^tricity in all its 
forms ; of almost every nervine tonic contained in the pharma- 
copoBia; and of every conceivable hygienic appliance; the 
disease has pursued a progressive course such as I have 
described. 

But if the disease be dependent on an alteration in the com- 
position of the muscular tissue — the healthy affinities being 
annulled and new ones set up — surely some remedy should be 
found which has the power of modifying the morbid process of 
assimilation, and of inducing a healthy one, so as, at least, to 
arrest the course of disease, if not to effect a restoration. 

With this feeling, it occurred to me that as arsenic has a 
peculiar preservative action on dead animal tissues, it might 
also be the means of preserving living fibres from a disorgani- 
zation, which appears to result from malnutrition ; and I think 
it will be found that it has such power. My experience of its 
effects has not yet been sufficient to justify a more decided 
opinion, for in one case only have I given small doses of Fowler's 
solution, and in that the progress of the granular degeneration 
appears to be arrested. 

It is possible, however, that the sanative measures which have 
been adopted, may have given tone to the muscular mass which 
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still retains its structural integrity ; and that an illusory service 
only has been acquired. But if the gain be persistent, I should 
be further disposed to give the hot sulphurous waters of Aix-la- 
Chapelle another trial, on the faith of Dr. "Wetzlar, who assures 
me that he has employed those mineral waters in cases of the 
so-called progressive muscular atrophy, with considerable 
success. 
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MR. HENRY LEE, F.R.C.8. 

ON SYPHILIS. Second Edition. With Coloured Plates. 8vo. cloth, 10^. 

DR. ROBERT LEE, F.R.8. 

CONSULTATIONS IN MIDWIFERY. Foolscap 8vo. doth, 4*. 6d. 

A TREATISE ON THE SPECULUM; with Three Hundred Cases. 
8yo. cloth, 4«. 6d, in, 

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- 

EASES, with Commentaries. Foolscap 8yo. cloth, 6«. 6d, 

IV. 

1 CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of 
I ) Difficult, Preternatural, and Complicated Labour, with Commentaries. Second Edition. 

f Foolscap 8yo. cloth, 5«. y 

^ PRACTICAL OBSERVATIONS* ON DISEASES OF THE 

BK tTTERUS. With coloured PlatM. TwoPaitt. Imperial 4to., 7<. 6<j. eacb Part. 
WOta^.** 
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DR. LEISHMAN. M.D., F.F.P.8. 

t THE MECHANISM OF PARTURITION: An Essay, Historical and 
CriticaL With Engravings. 8vo. cloth, 5«. 

MR. LISTON, F.R.8. 

PRACTICAL SURGERY. Fourth Edition. 8vo. cloth, 22*. 
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MR. H. W. LOBB, L.SJ\., M.R.C.8.E. 

ON SOME OF THE MORE OBSCURE FORMS OF NERVOUS 

AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. Re-issue, 
with the Chapter on Oalvanism entirely Re-written. With Engravings. 8vo. cloth, 8». 



LONDON MEDICAL SOCIETY OF OBSERVATION. 

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER 

DEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, As, 6d. 
DR. MACKENZIE, M.D., M.R.O.P. 

THE PATHOLOGY AND TREATMENT OF PHLEGMASIA 

DO LENS, as deduced from Clinical and Physiological Researches. Lettsomian Lectures 
on Midwifery. 8vo. cloth, 6s. ...,>..>,■.*,,>.>>».«. 

MR. M'CLELLAND, F.L.S., F.Q.S. 

THE MEDICAL TOPOGRAPHY, OR CLIMATE AND SOILS, 

OF BENGAL AND THE N. W. PROVINCES. Post 8vo. doth, 4*. 6d. 



DR. MACLACHLAN. M.D., F.R.C.P. LOND. 

THE DISEASES AND INFIRMITIES OF ADVANCED LIFE. 

8vo. cloth, 16«. 

DR. QEORQE H. B. MACLEOD, F.R.C.S. (EDIN.) 

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with 

REMARKS on GUN-SHOT WOUNDS. 8vo. cloth, 10». 6d. 



MR. JOSEPH MACLISE, F.R.C.S. 
I. 

SURGICAL ANATOMY. A Series of Dissections, illustrating the Prin- 
cipal Regions of the Human Body. 
The Second Edition, imperial folio, cloth, £3. 12s.; half-morocco, £4. 49. 

ON DISLOCATIONS AND FRACTURES. This WoA is Uniform 

with the Author^s ^ Surgical Anatomy;" each Fasciculus contains Four beautifully^ 
executed Lithographic Drawings. Imperial folio, cloth, £2. 10«.; half-morocco, £2. 17». 



DR. MONIOOLL, M.R.O.P. 

A HAND-BOOK FOR SOUTHPORT, MEDICAL & GENERAL; 

with Copious Notices of the Natural History of the District. Second Edition. Post 8vo. 

cloth, 3». 6d, 

DR. MARCET. F.R.S. 

ON THE COMPOSITION OF* FOOD, AND HOW IT IS 

ADULTERATED ; with Practical Directions for its Analysis. 8vo. cloth, 6«. 6d. 



ON CHEONIC ALCOHOLIC INTOXICATION; with an inquiry 

INTO THE INFLUENCE OF THE ABUSE OF ALCOHOL AS A PRE- 
DISPOSING CAUSE OF DISEASE. Second Edition, much enlaiged. Foolscap 
8to. cloth, 4». 6i. 
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DISEASES OF THE HEART: THEIR PATHOLOGY, BI 

NOSIS, AND TREATMENT* Stscond Edidoa. Pout Bvo. cloth, 6#, 

SKODA ON AUSCULTATION^'aKD PERCUSSION. Tmt %n 

eloth, 6i. — — fl 

Bm RANALD MARTIN, K.OM., F.R.a. V 

INFLUENCE OF TROPICAL CLIMATES IN PRODDCDfG 

THE ACUTE ENDEMIC DISEASES OF EUROPEANS; mclnding PtBrtraL 
ObternitiDni on their Cbroinic Sequel® undo^r the Influences of the CHnjate of E\m/pe. 
8ecoiid £<titioii, much enkcged. Svix cloth, 2ik. 

OR, MASSY. ^ 

ON THE EXAMINATION OF HECRUITS; mtended for the Uee*^ 

Young Medi^ OfficerB on Kntering the Artny. 8vg, cloth, 5t. 

MR, G. F. MAUNDER, F,R C.9. ^ 

OPERATIVE SURGERY. With 158 E ngravings, Post 8vo, 6*. 

DR. MAYNE. 

AN EXPOSITORY LEXICON ' OF THE TERMS, ANCIESl 

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, inoludine a com 
plete MEDICAL AND MEDICO-LEGAL VOCABUL-^RY* Complete inlOPiWi 
price 5#, each. The entire wtjrk^ cloth, £2, 10*. 

A MEDICAL VOCABULARY; or, an Expknation of all Nsniea, 
Synonyme*, Termi, and Phrases weed in Medidne and the relative branches of Mediot 
Scienc«» intended special iy as a Book of Reference for the Young Student. Seeod 
Edition. Fcap* 8¥o- doth, Rjs, Gd. 



DR. MERYON. M.D., F.R.C.P. 

PATHOLOGICAL AND PRACTICAL EE8EARCHES ON THi 

VARIOUS FORMS OF PARALYSIS. Bvo. cloth, 6s. ^ 

DR. MILLINOEN. V 

ON THE TREATMENT AND MANAGEMENT OF THE IN. 

SANE; with Consideraticins on Public and Private Lunatic Asylunift. Iflnio cM 
OR. W, J. MOORE, M.D. 

LIE IN THE TR0PICS;\r,SaiiitAi7 Art applied to Euro Ji 

^' Bto. cloth, 9 J. '■^^ 

?UAL OF THE DISEASES OF INDU. Fcap. svo. doth, 5. 

PROFESSOR MULDER, UTRECHT. U 

^CHEMISTRY OF WIKE. Edited by n. Bence Joi^ mS 

•R.S. FcEip. 8to. ciotii, 6*. -^ , ,, 

^ DR. BIRKBECK NEvrN3. fl 

• ^flJRESCRIBER'S ANAl,TSIS OF THE BRITISH PhJI 

mACQPeia. SecsDd Edition, cdnuiderobly enlarged. 32[no, doth. 
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THE HUMAN MIND °IN ITS° mATIONS WITH THE 

BRAIN AND NERVOUS SYSTEM. Post 8to. cloth, is. 6d. 

MR. NUNNELEY, F.R.C.S.E. 
L 

ON THE ORGANS OF VISION: their anatomy and phy- 
siology. With Plates, Svo. cloth. Us. 

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT 

OF ERYSIPELAS. Svo. cloth, 10*. 6d. 



DR. O'REILLY. 

THE PLACENTA, THE ORGANIC NERVOUS SYSTEM, 

THE BLOOD, THE OXYGEN, AND THE ANIMAL NERVOUS SYSTEM, 
PHYSIOLOGICALLY EXAMINED. With Engravings. 8vo. cloth, 5». 

MR. LANQ8TON PARKER. 

THE MODERN TREATMENT OF SYPHILITIC DISEASES, 

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed 
Syphilis, by a safe and successful Method. Fourth Edition, Svo. cloth, 10<. 

DR« PARKES PROP 

THE URINE: its composition* in health and disease, 

AND UNDER THE ACTION OF REMEDIES. Svo. doth. 12». 
DR. PARKIN, M.D., F.R.C3. 

THE CAUSATION AND PEEVENTION OF DISEASE: with 

the Laws regulating the Extrication of Malaria from the Sur&ce, and its Diffusion in the 
surrounding Air. Svo. cloth, Bs. 

MR. JAMES PART, F.R.O.8. 

THE MEDICAL AND SURGICAL POCKET CASE BOOK, 

for the Registration of important Cases in Private Practice, and to assist the Student of 
Hospital Practice. Second Edition. 2$. 6d. 

DR. PAW. M.D, F.R.8., F.RX5.P. 

DIABETES : RESEARCHES ON ITS NATURE AND TREAT- 
MENT. Svo. cloth. Ha. 6d. 

DR. THOMAS B. PEACOCK. M.O. 

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER 

OF 1847-S. Svo. cloth, 6*. Sd. 

DR. PEREIRA, F.R.8. 

SELECTA E PR^SCRIPTIS. Fourteenth Edition. 24mo. doth, 5*. 
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DR. PICKFORO. 

HYGIENE; or, Health as Depending upon the Conditions of the Atmo- 
sphere, Food and Drinks, Motion and Rest, Sleep and Wakefulness, Secretions, 
Excretions, and Retentions, Mental Emotions, Clothing, Bathing, &c. Vol. I. Svo. 
cloth, 98. 
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MR. PIRRIE, F.R.8.E. 

THE PRINCIPLES AND PRACTICE OF SURGERY. With 

nomerouB Engrayings on Wood. Second Edition. 8yo. doth, 24«. 



PHARMACOPEIA COLLEGII RE6ALIS MEDICORUM LON- 

DINENSIS. 8vo. cloth, 98,; or 24mo. 58. 
Impbixatub. 

Hie liber, cni titolns, Pharmaoopoia Collboh RBaALis Mbbioobuii Lovbihxhsis. 
Datum ex JEdibiu Collegii in comitiis cenBoriiB, Noyembris Mensis 14** 1850. 

JoHAHHBS Atbtoh Pakis. PrCB9a, 



PROFESSORS PLATTNER & MUSPRATT. 

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF 

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS. Illustrated 
by nomerooB Engrayings on Wood. Third Edition. 8yo. cloth, 10«. 6<^. 
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MR. LAKE PRICE. 

PHOTOGRAPHIC MANIPULATION: Treating of the Pnictice of 

the Art, and its various appliances to Nature. With Fifty Engravings on Wood. Post 
8vo. cloth, 6s. 6d. 

MR. P. O. PRICE, F.R.C.S.E. 

SCROFULOUS DISEASES OF THE EXTERNAL LYMPHATIC 

GLANDS: their Nature, Variety, and Treatment; with Remarks on the Management 
of Scrofulous Ulcerations, Scars, and Cicatrices. Post 8vo. cloth, 3s. 6(/. 

THE WINTER CLIMATE OF MENTON, with hints to 

INVALIDS INTENDING TO RESIDE THERE. Fcap. 8vo. cloth, 3». 
DR. PRIESTLEY. 

LECTURES ON THE DEVELOPMENT OF THE GRAVID 

UTERUS. 8vo. cloth, 5«. 6rf. 



DR. HENRY F. A. PRATT, M.D.. M.R.C.P. 

THE GENEALOGY OF CREATION, newly Translated from the 

Unpointed Hebrew Text of the Book of Genesis, showing the General Scientific Accuracy 
of the Cosmogony of Moses and the Philosophy of Creation. 8vo. doth, 14s. 

ON ECCENTRIC AND CENTRIC FORCE: a New Theory of 

Projection. With Engravings. 8vo. cloth, 10s. 

ui. 

ON ORBITAL MOTION: The Outlines of a System of Physical 

Astronomy. With Diagrams. 8vo. cloth, 7s. ^d, 

o THE PRESCRIBER'S PHARMACOPEIA; containing all the Medi- u 

^ cines in the British Pharmacopoeia, arranged in Classes according to their Action, with 

their Composition and Doses. By a Practising Physician. Fifth Edition. 32mo. 
cloth, 2s. 6</.; roan tuck (for the pocket), 3s. 6a{. 

DR. JOHN RONA^LISON PRETTY. 

AIDS DURING LABOUR, including the Administration of Chloroform, 

the Management of Placenta and Post-partum Haemorrhage. Fcap. 8vo. cloth, 4s. 6<f. 
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DR. RADCLIFFE, F.R.C.P. LONG. 

LECTURES ON EPILEPSY, PAIN, PARALYSIS, AND 

CERTAIN OTHER DISORDERS OF THE NERVOUS SYSTEM, deUvered at 
the Royal College of Physicians in London. Post 8vo. cloth, 7«. 6d, 



MR. RAINE Y. 

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS, 

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a Process of 
Molecular Coalescence, Demonstrable in certain Artificially-formed Products. Fcap. 8vo. 
cloth, is, 6d, 

DR. F. H. RAMSBOTHAM. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel 
and Wood; forming one thick handsome volume. Fourth Edition. 8vo. cloth, 22«. 



DR. RAMSBOTHAM. 

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection 

of Cases. Second Edition. 8vo. cloth, 125. 



PROFESSOR RED>/VOOO, PH.D. 

A SUPPLEMENT TO THE PHARMACOPEIA: A condse but 

comprehensive Dispensatory, and Manual of Facts and Formulas, for the use of Practi- 
tioners in Medicine and Pharmacy. Third Edition. 870. cloth, 22«. 

DR. DU BOIS REYMOND. 

ANIMAL ELECTEICITY ; Edited by H. Bence Jones, M.D., F.R.S. 

With Fifty Engravings on Wood. Foolscap 8vo. cloth, 6». 



OR. REYNOLDS, M.D. LOND. 

EPILEPSY: ITS SYMPTOMS, TREATMENT, AND REUTION 

TO OTHER CHRONIC CONVULSIVE DISEASES. 8vo. cloth, 10«. 

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL 

CORD, AND THEIR APPENDAGES. «vo. cloth, 8*. 



DR. B. W. RIOHARDSON. 

ON THE CAUSE OF THE COAGULATION OF THE BLOOD. 

Bebg the Astlby Cooper Prize Essay for 1856*. With a Practical Appendix. 
8vo. cloth, 1 6s. II 

THE HYGIENIC TREATMENT OF PULMONARY CONSUMP- 

TION. 8vo. cloth, 5s, Sd, m^ 

THE ASCLEPIAD. Vol. I., CUnlcal Essays. 8vo. cloth, 6«. ed. 

MR. NA/ILLIAM ROBERTS. 

AN ESSAY ON WASTING PALSY; being a Systematic Treatise on 
the Disease hitherto described as ATROPHIE MUSCULAIRE PROGRESSIVE. 
With Four Plates. 8vo. cloth, 7s. 6d. 
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DR. ROUTH. 

INFANT FEEDING, AND ITS INFLUENCE ON LIFE 

Or, the Causes and Preyention of Infant Mortality. Second Edition. Fcap. 8to. cloth, 
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DR. W. H. ROBERTSON. I 

THE NATURE AND TREATMENT OF GOUT. i 

8yo.cloth, lOf.M. 

A TREATISE ON DIET AND REGIMEN. j 

Fourth Edition. 2 toI*. pott 8to. doth, 12f. i 



DR. ROWS. 

NERVOUS DISEASES, LIVER AND STOMACH COM- 

PLAINTS. LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS- 
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cues. Sixteenth 

Edition. Fcap. 8to. 2». W. "* 

DR. ROYLE, F.R.8., AND DR. HEADLAND. M.D. 

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

With nomeroui Engrayings on Wood. Third Edition. Fcap. Byo. cloth, 12«. M, 
MR. RUM8EY. F.R.C3. 

ESSAYS ON STATE M EDICINE. 8vo. cloth, lo*. 6d: 

DR. RYAN. M.D. 

INFANTICIDE: its law, prevalence, prevention, and 

HISTORY. 8to. cloth, 6«. 

8T. BARTHOLOMEWS HOSPITAL. 

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL 

MUSEUM. Vol. L (1846), Vol II. (1851), VoL IIL (1862), 8to. cloth, Bt. each. 



DR. SALTER. WMJS. 

ON ASTHMA : its Pathology, Causes, Conseqnencesy and Treatment 

8vo. cloth, 10«. 

DR. SAVAQE. M.D. LOND., F.R.O.S. 

THE SURGERY OF THE FEMALE PELVIC ORGANS, in 

a Series of Plates taken from Nature, with Physiological and Pathological References. 
Royal 4to. cloth. 20«. 

%* These Plates give 40 Illustrations taken from original DissectionB, and are drawn 
and coloured in the highest degree of art. 



MR. SAVORY. 

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 
NION TO THE MEDICINE CHEST; intended as a Source of Easy Reference for 
Clergymen, and for Families residing at a Distance from Professional Assistance. 
Sixth Edition. 12mo. cloth, 5«. ,........,.»..,..« 

DR. SCHACHT. 

THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE 

ANATOMY AND PHYSIOLOGY. Edited by Frbdbrick Currey, MJL Fcapi 

8vo. cloth, 6«. 

DR. 8CORE8BY-JACKSON, M.D.. F.R.S.E. 

MEDICAL CLIMATOLOGY ; or, a Topographical and Meteorological 

Description of the Localities resorted to in Winter and Summer by Invalids of various 
classes both at Home and Abroad. With an Isothermal Chart Post 8va cloth, 12s: 



DR. SEMPLE. 



V ON COUGH : its Causes, Varieties, and Treatment. With some practical ^ 
A Remarks on the Use of the Stethoscope as an aid to Diagnosis. Post 8vo. doth, 4s. 6<f. ft 
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DR. SEYMOUR. 

ILLTJSTRATIONS OF SOME 'oF THE PEINGIPAL DIS- 

EASES OF THE OVARIA: their Symptoms and Treatment; to which are prefixed 
Observations on the Structure and Functions of those parts in the Human Being and in 
Animals. With 14 folio plates, 12«. 

THE NATTJEE AND TREATMENT OF DEOPSY; considered 

especially in reference to the Diseases of the Internal Organs of the Body, which most 
commonly produce it. 870. 55. ...„.,„.„■,>. >,^.> 

DR. SMARTER, M.D., F.R.O.P. 

THE CLIMATE OF THE SOUTH OF DEVON, AND ITS 

INFLUENCE UPON HEALTH. Second Edition, with Maps. 8vo. cloth, 10*. 6rf. 



MR. 8HA>/V, M.R.C.8. 

THE MEDICAL EEMEMBEANCEE ; OB, BOOK OF EMEE- 

GENCIES : in which are concisely pointed out the Immediate Remedies to be adopted 
in the First Moments of Danger from Drowning, Poisoning, Apoplexy, Bums, and other 
Accidents; with the Tests for the Principal Poisons, and other useful Information. 
Fourth Edition. Edited, with Additions, by Jonathan Hutchinson, F.R.C.S. 32mo. 

cloth, 2«. 6d, 

DR. SHEA, M.D., BJ\. 

A MANUAL OF ANIMAL PHYSIOLOGY. With an Appendix of 

Questions for the B.A. London and other Examinations. With Engravings. Foolscap 

8vo. cloth, 5». 6rf. 

DR. 8IB80N, F.R.8. 

MEDICAL ANATOMY. With coloured Plates. Imperial folio. Fasci- 
culi I. to VI. 6». each. . >,v^>,v>^>^w.^ 

DR. E. H. SIEVEKINQ. 

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their 

Causes, Pathology, and Treatment. Second Edition. Post 8to. cloth, 10«. 6d, 



MR. SINCLAIR AND DR. JOHNSTON. 

PRACTICAL MIDWIFERY : Comprising an Account of 13,748 Deli- 
veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven Years. 
8vo. cloth, 159. X-.I---..I-I-I-J..J ..jj., 

DR. SIORDET, M.B. LOND.. M.R.C.P. 

MENTONE IN ITS MEDICAL ASPECT. Foolscap 8vo. cloth, 28. ed. 



MR. ALFRED SMEE, F.R.S. 

GENERAL DEBILITY AND DEFECTIVE NUTRITION; their 

Causes, Consequences, and Treatment. Second Edition. Fcap. 8vo. cloth, ds. 6J. 



DR. 8MELLIE. 

OBSTETRIC PLATES I being a Selection from the more Important and 
Practical Illustrations contained in the Original Work. With Anatomical and Practical 

Directions. 8vo. cloth, 5s, .„„, 

MR. HENRY SMITH, F.R.C.S. 

ON STRICTURE OF THE URETHRA. Svo. cloth, 7.. 6d. 
HEMORRHOIDS AND PROLAPSUS OF THE RECTUM: 

Their Pathology and Treatment, with especial reference to the use of Nitric Acid. Third 
Edition. Fcap. Svo. cloth, 3t, 
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DR. W. TYLER SMITH. 

A MANUAL OF OBSTETRICS, THEORETICAL AND PEAC- 

TICAL. lUoBtiBted with 186 EngraTingi. Fcap. 8to. doth, 12s. 6<L 

THE PATHOLOGY AND TREATMENT OF LEUCORKH(EA. 

With Engrayings on Wood. 8vo. doth, 7«. 



ON CHLOROFOEM AND '"'oTHeT^'aN^STHETI^^ their 

ACTION AND ADMINISTRATION. Edited, with a Memoir of the Author, by 
Benjamin W. Richardaon, M.D. 8vo. doth, 10«. 6d. 



DR. STANHOPE TEMPLEMAN 8PEER. 

PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO 

THE PRACTICE OF MEDICINE. Translated from the French of MM. Bboqubkxl 
and RoDiBB. 8to. cloth, reduced to Ss. 



MR. PETER SQUIRE. 

$ THE PHARMACOPEIAS OF THIRTEEN OF THE LONDON 

HOSPITALS, arranged in Groups for easy Reference and Comparison. 18mo. cloth, 
3». 6d. 

DR. 8TEQQALL. 

students' books for EXAMINATION. 

L 

A MEDICAL MANUAL FOR APOTHECARIES' HALL AND OTHER MEDICAL 

BOARDS. Twelfth Edition. 12mo. cloth, 10<. 

II. 

A MANUAL FOB THE COLLEGE OF SURGEONS; intended for the Use 

of Candidates for Examination and Practitioners. Second Edition. 12mo. cloth, 10«. 

III. 

GREGORY'S CONSPECTUS MEDICINiE THEORETICS. The First Part, con- 

taining the Original Text, with an Ordo Verborum, and Literal Translation. ] 2mo. 
cloth, 10«. ly, 

THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Verb- 
orum, and Translation. Second Edition. 12mo. cloth, 8<. 

V. 

FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR Ex- 
amination AT THE PHARMACEUTICAL SOCIETY. Second Edition. 
18mo. doth, 3*. 6d. ^ 

MR. STOWE, M.R.O.8. 

A T0XIC0L06ICAL CHAET, exhibiting at one view the Sjmptoms, 

Treatment, and Mode of Detecting the various Poisons, Mineral, Vegetable, and Anim2 
To which are added, condse Directions for the Treatment of Suspended Animation 
Twelfth Edition, revised. On Sheet, 28.; mounted on Roller, 5». 

MR. FRANCIS SUTTON, F.O.8. 

A SYSTEMATIC HANDBOOK OF YOLUMETEIC ANALYSIS' i 

or, the QoantitatiTe Estimation of Chemical Substances by Measure. With Enirravimni' ' ' 
Port 8vo. doth, 7i. 6A ^ ^^ f| 
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DR. 8>A^AYNE. 

OBSTETRIC APHORISMS FOR THE USE OF STUDENTS 

COMMENCING MIDWIFERY PRACTICE. With Engrayingg on Wood. Third 
Edition. Fcap. 8vo. cloth, 3s. 6d. 

MR. TAMPLIN, F.R.C.8.E. 

LATERAL GURYATURE OF THE SPINE: its Causes, Nature, and 
Treatment. 8to. cloth, is. , , _,. .,■■ , ■-■- 

DR. ALEXANDER TAYLOR, F.R.8.E. 

THE CLIMATE OF PAU; with a Description of the Watering Places 

of the Pyrenees, and of the Virtues of their respectiye -Mineral Sources in Disease. Third 

Edition. Post 8V0. cloth, 7». „ x...rx..r.rxr.r.r. 

DR. ALFRED 8. TAYLOR, F.R.8. 

A MANUAL OF MEDICAL JURISPRUDENCE. Seventh Edition. 

Fcap. 8vo. cloth, 12«. 6d. ^^ 

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND 
MEDICINE. Second Edition. Fcap. 8vo. cloth, 12«. Sd. 

MR. TEALE. 

ON AMPUTATION BY A LONG AND A SHORT RECTAN- 

GULAR FLAP. With Engravings on Wood. 8vo. cloth, 6». 

DR. THEOPHILUS THOMPSON, F.R.8. 

CLINICAL LECTURES ON PULMONARY CONSUMPTION; 

with additional Chapters by E. Stxes Thompson, M.D. With Plates. 8vo. cloth, 7«. 6J. 



DR. THOMAS. 

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp- 

toms. Causes, Morbid Appearances, and Treatment of the Diseases of all Climates. 
Eleventh Edition. Revised by Algernon Frampton, M.D. 2 vols. 8vo. cloth, 28s. 



MR. HENRY THOMPSON, F.R.O.S. 

STRICTURE OF THE URETHRA; its Pathology and Treatment. 
The Jacksonian Prize Essay for 1852. With Plates. Second Edition. 8vo. cloth, 10». 

THE DISEASES OF THE PROSTATE; their Pathology and Treat- 
ment Comprising a Dissertation " On the Healthy and Morbid Anatomy of the Prostate 
Gland;" being the Jacksonian Prize Essay for 1860. With Plates. Second Edition. 
8vo. cloth, 10«. 

PRACTICAL LITHOTOMY AND UTHOTEITY; or, An inqnity 

into the best Modes of removing Stone from the Bladder. With numerous Engravings^ 
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